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Art. I . — On CfystaUisation. By H. J. Brooke, Esq. P.R.S. 

HiiTTLE is at present known concerning the nature of those 
forces or influences which determine mineral bodies to assume 
a crystalline form, or concerning the causes which produce such 
a diversity of forms among crystals. Haiiy states, that when 
the molecules of a body are suspended in a fluid, which afliT- 
wardsy cither by evaporation, or through some other cause, aban- 
dons them to their reciprocal aflinities, if no disturbing forc‘e 
should interfere, the molecules would unite by those planes the 
most disposed to such union, and would, by their combination, 
produce the regular solids which we term Crystals."” 

But this explanation of the manner in which a change of state 
from solution to solidity may take place, does not assist our in- 
quiry into the nature of the causes whicli predispose the mole- 
cules to form solids of particular shapes, or which determine 
particular planes of those molecules constantly to unite with each 
other. • 

We may, for the purpose of adapting a theory to the 'facts we 
obSWve, suppose the m ol a eidc s of liodies influenced by difTc^nt 
.forces ; one of which acts only with*in very small distances, and . 
may be termed ihc^cofiesive force; the others, acting .at greater 
VOIR XJl. NO. 23 . IAN. 1825 . 
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distances, introducing attraction or repulsion among the particles 
subject to their influence, and possibly bearing some close ana- 
logy to ^ectricity. We may suppose these latter forces acting 
upon molecules held in solution at considerable di^^tances, and 
predisposing them to approach each other, and to arrange them- 
selves at t!iC same time in some regular order ; and we may imagine 
the same forces continuing to exert themselves, until the particles 
are brought within that distance from each other at which the 
cohesive force begins to operate. We may then imagine this 
cohesive force to fix and retain the molecules in those positions 
in which, when their numbers arc sufficient, they will constitute, 
by their aggregation, visible and regular solids. 

It is evident that we may frame other theories to account for 
the formation of visible solids ; but there d<M.*s not appear to l)c 
any hypothesis capable of accounting for the variety ot' forms 
under which crystals present themselves. 

I shall, however, proceed to consider shortly the general phe- 
nomena of the ]irodiictiou of crystals, and the circiiinstanccs un- 
der wliich the crystallisation of minerals probably takes place. 

The diflerent hypotheses which assign an aqueous or an ig- 
neous origin, to what has been termed the crust of our earth, a 
small portion only of the deptli or thickness of which has been 
yet penccrated by the industry of man, suppose the minerals 
which have lieen discovered u]K>n or beneath its surface to have 
been produced by corresponding causfes. 

It is, however, certain, that many of the natural crystals 
with which we are acquainted, were not formed contempora- 
neously with the bed in which they have been discovered, but 
that they have been produced at diflerent periods, and possibly 
under very different circumstances. Sometimes their origin may 
be ascribed to the action of heat, sometimes to the solvent power 
of some fluid, and in other ^instances to the united influence of 
Both these causes. 

The observations of Sir Humphrey Da\y “ upon the state of 
water and aeriform matter in cSvitics found in certain crystals,’" 
priifted in the PkiL Trans, for 18£2^, :-onder it not improBtflile 
that natural crystals arc formed under very diflerent states both, 
of pressure and temperature. 

There are several appearances not uncommon among qrystals, 
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from which we may infer that they have been sometimes sluwl> 
formed, and that accompanying crystals of different minerals 
have been deposited at very different periods.^ • 

The crystals of carbonate of lime which are found' at Ecton 
in Staffordshire^ frequently contain numerous minute^ crystals of 
copper-py rites, apparently first deposited on small crystals of the 
carbonate of lime. This substance has then formed over the 
pyrites, and produced a larger crystal of the carbonate of liine^ 
upon which a second deposit of copper-pyrites has taken place. 
This has been again enclosed within a still larger crystal of the 
calcar&nis matter, upon which other crystals of pyrites have 
been again deposited. And wc may discover, when the crystals 
are large, sevei-al alternations of these two minerals successively 
covering each other. 

The crystals wdiicli are termed pscudoinorphmis^ afford very 
distinct evidence of successive formation, as the pcriml at wdficli 
these were produced must liave liecn pcisterior to that of the 
crystal w^liose form they imitate. I have observed iti one iii- 
, stance a mould in preparation, if I may so term it, for a pseudi>- 
morplious crystal, from which a part only of the model, a crys- 
tal of fluatc of lime, had beefi removed. 

The mould itself was crystallised quart/., which had coated 
the cr;^stal of fluor. The size of this crystal was originally more 
than a cubic inch ; but it^had been suhsiH][uently reduced to a 
rounded niass^ loijse within the mould, of about half that bulk, 
with an irregular and smooth surface, like that of partially dis- 
solved salts. ^ 

Hollows of various forms, contained within crystallised quartz, 
are not uncommon; but I doinot recollect any other instaiici* 
of the crystal, whose removal had prodifced the vacuity, being 
only in •part destroyed, as if its dissolution had been I'cccntly 
going on. Numerous other examples might be cited as evi.- 
dcnces of the gradusd and the successive formation of crystals, 
by processes which arc probably still •!!! operation, althdiigh wc 
are ^^ninformed with rcsj)g{;JJto theiV nature. ^ « 

There are circumstances which render it almost certain that 
some crystals have been produced from solution in a fluid. The 
water found in the ca\ itics of certain crystals of quartz, would 
seem t(f refer their oiigiri to .srdiition in that fluid; and wc 
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know^ from the copious deposit of siliceous matter from the wd 
ters of the Geysers in Iceland, and from the hot-springs in the 
island of St Michaers, that quartz may be held abundantly in 
solution by water* 

Whether the metals have been deposited from chemical solu- 
tions, or from a state of fusion, are points upon which we possess 
iio certain information ; nor do the few facts with which we are 
acquainted tend to throw much general light on the subject. 

Some specimens were described by Mr Aikin in the Geolo- 
gical Transactions^ w'hich were brought from Torre del Greco, 
Among these were some minute octahedral crystals of reu oxide 
of copper, attached to the surface of a fused, and partly oxi- 
dated, mass of copper and iron. These must have been pro- 
duced by sublimation of the particles which composed them. 

It appears from a paper by Dr Wollaston, published in the 
Philosophical Transactions for 18S3, that the metallic titanium 
which he discovered among the slags from some iron-works, is 
wholly infusible ; but he conjectures that it might have been 
precipitated, in its present crystalline form, from a state of 
oxide, in which it might have been sublimed ; and in this man- 
ner crystals of the metals and tLcir ores may possibly have 
been deposited upon quartz or upon other earthy substances. 

The red oxide of mercury produces sometimes very distinct 
crystals by sublimation ; and crystals of calomel and > of otlier 
substances may be produced in a similar manner. 

The processes of the laboratory are the only means we pos- 
sess of investigating the phenomena of crystallisation. The art 
of the chemist lias, however, as yet succeeded in imitating the 
comporition of very few only of the natural minerals ; and the 
number of these which he has reduced to crystalline forms is still 
less. Some minute crystals of quartz arc said to have been de- 
. posited from an alkaline solution of that substance, after long 
standing ; and crystals of carbonate of linie have been observecl 
in vessels which contained the elements of that mineral in solution. 
Le{id may be produced in Ain metallic plates, from the de;^)in- 
posidon of acetate of lead by metallic zinc ; and the crystallisation 
of metallic silver will take place inan equally well known chemical 
experimqnt. Bismuth, antimony, and some other metals, may also 
be made to crystalline by fusion. RiU these few facts afford no 
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conclusions which will explain the natural processes of dystalli- 
sation ; nor are the causes which produce the almost endless 
variety of crystalline forms capable of explanation, from the phe- 
nomena attending the production of artificial crystals. With a 
view, however, to investigate those causes, many experiments 
have been made, from which several curious and interesting re^ 
suits havf* been obtained. 

Most bodies have a tendency to crystallise in passing from a 
state of fusion or solution into a solid state. 

Ice may, in the strict language of chemistry, be said to be- 
come fusible at 32° of Fahrenheit ; and water, on the other 
hand, may be said to crystallise at that temperature, altlmugh 
it does not exhibit regular cleavage-planes when broken. High- 
ly concentrated acetous acid becomes solid, and assumes a crys- 
talline form, at about 50° Fahrenheit ; and mercury crystal- 
lises at about 72° below the freezing point of water, and when 
in a solid state it is brittle, and exhibits a distinct crystalline 
fracture, if broken. Lead, antimony, and most other metals, 
become fluid at difierent temperatures above that of boiling wa- 
ter ; and, when suffered to cool gradually from the melted state, 
they may be brought to crystallise with more or less regularity. 

For this purpose, they arc to be melted in deep vessels, and 
when.the metal has become solid at the surface by slow cooling, 
that surliice is to be broken, and the metal which rtmains fluid 
within to be poured out. The hollow which remains will fre- 
quently be found lined with very regular crystals. 

Among the slags from furnaces regular crystals will also fix*- 
fjuently occur, not only of metallic, but of earthy substances. 
The crystals of titanium, from the iron-works of Merthyr Tyd- 
vill have been already alluded to. I have seen, in the posses- 
sion of Mr Rose of Berlin, some crystals in a slag, which were 
black, opaque, and had the form and measurements of pyroxene 
The same gentlemanrhas also shewn me a portion of a fused crys- 
talline mass, resembling, in appearance and measurement, the 
pyR)xciie from Ala ii^JKedmont. This mass was prodilbed, 
by fusing, in a porcelain furnace, a mixture of the elcinciits of. 
pyroxene, in the proix)rtions in which they occur in that mine- 
ral ; ajid it is said to be similar to pyroxene in hardness and 
qiei'ific gravity. • ' 
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But the experiments ivhicli have been most frequently repeal- 
ed on the formation of artificial crystals, are those in which the 
crystals have been deposited from solution in a fluid. Mr Bro- 
chant has collected together, from various authorities, and in- 
serted in l;^is volume on crystallisation, much interesting infor- 
mation on this head, and many of the following remarks are 
given from the authorities cited by him ; but I have also 
made many experiments on the production of artificial crystals 
from solutions, some of which have corresponded in their results 
with those described by Mr Brochant, and others have very 
widely differed. 

I propose to consider tlie artificia] crystals produced from so- 
lution in a fluid, in reference 

To the general circumstances attending their deposition ; 

To their size ; 

To their Jbrms^ whether simple or compoundy regular or irre^ 
gtdar; and 

To the charatier their planes. 

I shall also have to refer occasionally to natural crystals for 
the better illustration of the subjecil 

The variations in the temperature and hygromctric state of 
the air, but more particularly the latter, will influence the depo- 
sition of crystals generally. , 

When the air is dry, evaporation proceeds more rapidly than 
when it is moist, and crystals are then deposited more freely. 

Heat, as it promotes evaporation, predisposes a solution to de- 
posit crystals ; but these are only formed when the cva)K)ratioii 
has been moderate, and as the solution cools. The precipitate 
from a solution which 'has been entirely evaporated at a tempe- 
rature much above that of the atmosphere, dcjes not generally 
produce crystals. A pellicle is first formed on the surface, and 
as the evaporation proceeds, an irregular mass is deposited at the 
bottom bf the vessel, and<^it increases until the fluid is entirely 
dfsaipated. * • 

The state of atmosplieric' pressure sometimes influences the 
production of crystals. 

Thus, if a concentrated solution of sulphate of soda be in- 
closed, while hot, in a tube, it will not deposit crystals on cool- 
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ing ; but if the air be admitted to it, and it be at the same time 
slightly agitated, the whole mass becomes almost instantaneously 
solid. If, however, gas of any kind be admitted to the solu- 
tion, M. Gay Lussac states, that a similar effect is 'produced. 
He also states that sub-carbonate of soda will crysta^ise in a va- 
cuum, but not when exposed to the air. Many other salts crys- 
tallise equally well in vacuo, and under exposure to atmospheric 
pressure. . 

It happens not unfrequently that crystals are very slowly de- 
posited from solutions in perfectly closed bottles, which have re- 
mained a considerable time at rest, and from which little, if any, 
evaporation could have taken place. 

Tliere is a considerable diversity in the manner in which the 
crystftls belonging to different salts arc deposited. Somcliines 
they stand singly, scattered, in a greater or less number, over 
the bottom of the vessel containing the solution. Nitrate of lead 
affords an example of this nature. 

In other instances, their tendency is to form into groups, the 
crystals of which appear sometimes to radiate from i;onnni»n 
centre. This character is very conspicuous among natural crys- 
tals in wavcilite, in some varieties of sulphate of lime, in arse- 
niate of cobalt, and others. 

The crystals of sulphate of magnesia, of rhombic sulphate ol 
nickel, of nitrate of polasli, and of many other /ubstances, if 
rather rapidly produced, form slender prisms, which so inler- 
sccl each other that the axes of the prisms lie in almost every 
direction. , 

Sonic substances have a tendency to run up the sides of the 
vessel containing the solution, and to produce there very irregu- 
lar and imperfect crystals, long belbrc* any regular ones are de- 
posited. Muriate of ammonia possesses this character in a re- 
markable degree. 

Chromate of magnesia docs not crystallise, if the quantity 
dissolved be small, until the bull? of the solution 'he nearly 
cffiial to the bulk of •t-'iw^rystals that arc, produced fr<fni it. 
And the solutions of other salts are known to require a high dv*- 
gree of concentration before they will deposit any crystals. 

T^ie nature of the surface of the vessel containing the solu- 
tion, will influence the precipitation of crystals. Tliis crystalli- 
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sation isjaiud to take place more rapdly in rough earthenware 
than in glass vessels ; and it is well known that threads, hone- 
hur, fine wire, sticks of glass, and other foreign bodies intro- 
duced into a solution, will be covered with crystals in preference 
to the surface of the containing vessd. 

These fiicts may be explained by the suppoEntion, that a par- 
ticle deposited on a point, in which it is nearly surtoundled with 
other particles, will be more quickly covered by them than 
where it rests on a plane, and when only a smaller portion of 
its surface is accessible to fresh particles. 

When a so^lution is ready to deposit crystals, they will be im- 
mediately produced, if a crystal, or even a fragment of the sub- 
stance dissolved, be introduced into it. If a fragment of any 
irregular shape be introduced, it will nut retain this shapd as it 
imAeases in bulk ; but the irregularities will be first found to dis- 
appear, and then a regular form will be produced, which will 
be enlarged as the evaporation proceeds. 

The sise of the crystcAs is generally influenced by the volume 
of the solution, and by its depth. When the volume and depth 
arc considerable, and the evaporation slow, large crystals will 
generally be produced. 

But in operating upon small quantities of fluid, ciystals of 
different azes arc frequently produced in the same vessel, and 
in apparentl)l a capricious manner. I iiavc seen the bottom of 
a small saucer covercti with very minute crystals, when, on 
pouring the solution into another saucer, a crop of cunsider- 
ablv larger ones bos been suddenly deposited, and these Iiavc 
been succeeded by smaller and larger, without any ilegrce of re- 
gularity, as the fluid has^continuetl to evaporate. 

1 have not been able to connect these alternations, with any 
degree of certainty, with tlic changes of tlie atmosphere, for 
I have observed the deposits, Ixith of large and small crystals, 
become njore copious as the atinosplicrc haS iK-eome more dry. 
But Mr Beudant has remarked, that solutions charged with 
electricity have deposited smaller crysus!.. than when in tliJir 
natural state ; and the changes just alluded to may possibly be 
connected with changes in the clcc-trical state ol‘ the atmospliere. 

^fagnctism is also supposed somelinics to influence thv pro- 
cess of crystallisation. Thus, it has licen stated, that if. iutn a 
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a glass tube, bent like a syphoD, and placed with the curve 
downwards, there be introduced a small portion of mercury^ 
not sufficient to close the connection between the two l^gs ; and 
if to this a i^lution of the nitrate of silver be addedj so as to 
rise in both limbs of the tube ; it is said, that, when (he tube is 
placed in the plane of the magnetic meridian, a rapid precij>ita- 
tion of the arbor Dianae will take place ; but that this process 
will be slow, when the tube is placed in a plane perpendicular 
to the same meridian. I have taken two bent tubes of nearly 
the saipc size, and have placed nearly equal quantities of mer- 
cury in them, and have added to these nearly equal portions of 
a dilute solution of the nitrate of mercury. I have then plained 
one tube in the plane of the magnetic meridian, and the other 
in a pfane perpendicular to it, but have not been able to oli* 
serve any decidedly marked difference in the deposit of silver in 
the two tubes. If the precipitation was more copious in one 
than the other, it was in that which stood in the ])lane pcrj)cn* 
dicular to the magnetic meridian. In this tube also, the branches 
of silver were more copious towards the west, and in the other 
tube towards the south. But, upon reversing the ends of both 
tubes, the branches of silver in each became more prominent in 
the direction of those already most distinctly formed, that is, the 
arborksation now increased in the directions of east and north. 
Thus, in this experiment, •the precipitation of the sil/er docs not 
appear to have been influenced by the position of the tubes. 

Some salts, of which the sulphate of copper and nickel, and 
the sulphate of copper and zinc, are examples^ will deposit much 
larger crystals during the cooling of a smaller quantity of the 
solution, which has been saturated while hot, than from the 
spontaneous evajKJration of a much greater volume, at the ac- 
tual temperature of the atmosphere. 

The next branch of our inquiry relates to the Jirrms of nys- 
ials. * 

These may be either primary or secondary, simple or com- 
pound, regular or irrcgv^Sir. • • 

The primary forms very rarely occur among either iiuturaL 
or artificial crystals ; nor has experiment yet pointed out any 
means, by which these may, with ccriainty, be ]>rodu<red. 

Sev^Tal experiments have been made hv Mr Beiidanf. ftom 
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whidi he concludes, that simplicity of form may be influen- 
ced by art. He states, that mechanical mixtures^ if they re- 
main permanently suspended in the solution of a salt, will not 
produce any efiect on its form ; but if an impalpable powder be 
suffered tq occupy the lower part of the vessel, the forms of the 
crystals deposited in that, will be more regular and simple than 
of those which are deposited above it. And certain t,rystals of 
axinite, which are coated by chlorite ; the crystallised sandstone 
of Fontainbleau ; and the primary quartz crystals, formed in 
an earthy ferruginous matrix, are adduced as natural illustra- 
tions of this fact. 

There does not, however, appear to be much constancy in the 
result of such experiments ; but, on the contrary, different sub- 
stances appear to possess peculiar liabitudes in this respect, and 
sometimes to exhibit very discordant results. I have observed 
sulphate of potash deposit comj^oiind bi-pyramidal crystals in a 
stratum of impalpable powder at the bottom of a saucer, w'hile 
the crystals which rested above this stratum were all simple. 

Chemical mixtures also influence the forms of crystals, and 
perhaps more frequently than any other cause, yet in a manner 
of which we believe at present no clear conception can be 
formed. Mr Broehant remarks, with great j ustice, that the na- 
ture of this influence is a highly important point in the history 
of crystalliijation, as it is probable dial it very frequently go- 
verns the formation of natural crystals. Some chemiccd mix- 
tures may be said to influence even the primary forms of crys- 
tals, without apparently altering the nature of their chemical 
constitution, while others merely occasion changes in the modi- 
fications of those forms. 

Thus sulphate of nickel, if crystallised from an excess of acid, 
takes a square prism as the primary form ; but if the square 
prisms thus obtained be dissolved in water, and re-crystallised, 
rhofnbic prisms are produced, without any apparent atomic dif- 
ference in^he proportions of their respective elements. 

The difference between the forms^^Sirirbonate of lime and ar- 
jagonite, which arc probably similar chemical compounds, may 
have resulted from some interference analogous to this ; and we 
may perhaps refer to the same cause the difference of figure be- 
tween the common and the white iron-pyrites. The influence 
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which chemical mixtures exert generally upon the modifications 
of crystals, has been stated by Mr Bcudant and others to be 
very extensive. • * 

The faces on which the deposited crystals rest, and those 
which are parallel to them, arc generally extended «dispro|)or* 
tionately in relation to the other planes. But this is not inva- 
liably the case ; Nor does the position of the dci)o&ited crystal, 
in reference to.its axis, or its primary edges, always influence its 
form ; although Mr Leblanc appears to have produced changes 
in figures of certain crystals, by \arying their ]x>sition in the so- 
hition. If the crystalline jjarticlcs were constantly more nu- 
merous towards the bottom of the solution tlian at its surface, 
we might sup{H>se that crystallisation would first take place at 
the bcittom, and that the lower planes of immersed crystals would 
be the most enlarged ; and this is frecpieutly found to be the 
case. 

But we may observe that several salts begin to crystallise al- 
most invariably at the surface, and that, as the crystals thus 
formed sink and increase in size at the bottom, otliers are suc- 
cessively formed above. 

I have remaik(*d also among Kime crystals of nitrate of 
lead, which were deposited at the same time, and in tlu; s.iiiie 
vessij, some which were unmodified octahedrons, and others 
which were heinitroj)es. • Of the octahedrons, son/; had thc>ir 
axis ifcrpcnditidar to the surface on which they nested, niid 
their upper summits were regularly terminated ; otlu^rs rested 
on one of thtir planes^ and others were atlqphed by an edge to 
the bottom of the vessel, consequently having one of (he basi's 
of the octahedron vertical, afid the crystals being terminalccl by 
a horizontal edge. * 

Tltcse diflerent crystals were de]iositcd singly, as llie crystals 
of nitrate of lead very irecjueiilly are ; and the fact maiiifests the 
inconstancy of the form of a ery.stal, relatively to its ]H)sitioii in 
the solution from which it is deposited. 

natural plane^ afi crysuds arc subject to a considft-ahle 
diversity of character, posscssiiig*sometimes the highest degrc.e 
of brilliancy, and at others being so dull as to afford very iiiqier- 
fect reflections. Somctiinos they arc striated, sometimes curved, 
and commonly exhibiting gi eater or less* degrees of ineciuality 
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of surface. Particular planes of some crys^^® frequently 
found to be marked by some peculiarity by which they may be 
distinguished from the others ; and this character is cominon- 
Jy found on the corresponding planes of all other crystals on 
which the^^ occur, belonging to the same species of mineral. 
Thus the planes which truncate the primary terminal edges 
of the crystals of carbonate of lime, arc generally olfserved to 
be striated parallel to their edges of combination, and the ter- 
minal planes of hexagonal prisms of that substance are generally 
opaque and very dull. 

Among artificial crystals, there will frequently be a diflV?- 
rence in the characters of the planes, according to the cir- 
cumstances under which they have been prodiic^ed. But this 
difference is not constant in all substances. SometinAtes the 
most perfect planes appear on those crystals which have been 
slowly formed ; but I have also frequently observed them on 
such as have been deposited on cooling, from a solution which 
had been evapirated at a moderate heat to the point of crystal- 
lisation. Some of the double salts are difficult to be produced 
in good crystals by any other means. I have repeat wily tried to 
obtain, by slow evaporation, crystals with bright planes, of the 
sul}iliate of copper and zinc, but without success ; yet they 
have been immediately produced by cooling, from a warm « satu- 
rated solution of the salt ; and I have observed the platies of 
crystals of sulphate of copper produced in this manner, more 
perfect than others which resulted from slow evaporation. 

It appears from, the measurements, which have been taken 
with great care by means of the reflective goniometer, that the 
primary forms of certain salts, whose chemical constitutions 
arc essentially different, arc not distinguishable from each other 
by the mutual inclination of their planes. 

' It is not, however, at all improbable, as I shall afterwards 
more particularly shew, that the variations' in the angles and 
comparative dimensions of *^1110 primary forms of different sub- 
stanotss, may be so small, as not to l>«f«JiiKcoverablc by our best 
goiiiomctric instruments, in the hands of our most able observers. 
Tluis, sulphate of iron, and sulphate of cobalt, are scarcely if 
at all distingLiishablc from c:ich other by ineasurenient, and 
th(ri>‘ are other salts adiicli prcseiil similar apparent accordance^ 
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ia their forms and angles. I dollot, however, know, th,(|t a 
rhomboid of 9(r and 1" may not exist, or even one approach- 
ing still more nearly to the cube. But I should expect to find 
such a crystal affected by the modifications of the rhomboid, and 
not by tiios?e of the cube ; and this would constitute a distinc- 
tive character which it could not derive from measurement, 

This ;i'iew of the subject appears to be supported by the 
number nl‘ observed differences of measurement among crystals, 
which differ in*lheir composition, belonging to all the classes of pri- 
mary forms, except the four regular solids ; and by the want 
of cofiicidenccs, except in the few cases of rliombic prisms of 60® 
and ISO’, if these should really all measure exactly alike. 

The subject has been, however, very differently regarded by an 
able apd intcUigeiit chemist, M. Mitscherlicli, who has publish- 
ed several papers upon it, whicii may he found in tlie Annalcs 
de Chimie. In his first memoir M. Mitscherlicli supposes, that 
these apparently similar forms are really identical ; and that this 
identity is a nece.ssary result of a .similarity in their atomic cwi- 
stitution ; and he also supposes, that wherever this atomic simi- 
larity exists, identity of crystalline form will always be the re- 
sult. 

From the first of this ingenious author'’s pajicrs upon the siil>- 
ject, it appears, that this similarity of atomic constitution relati\s 
to the proportions of oxygen contained in the cijpnjioncnts of 
each of the supposed isomorphous crystals. Tllus he says, 
oxygen in phosphorous and arsenious acids, is to that in the 
phosphoric and arsenic acids as 3 to 5. In the biphosphate and 
binarseniatc of potash, the oxygen of the pothsli is to that of the 
acids as 1 to 5, and to that; of the whaler of crystal] isat ion as 
1 to S. % 

Honce, the only difference between these salts consists in the 
radicle of the one being phosphorus, and of the other arsenic ; 
and all salts which differ only in this manner, are said to present 
identical crystalline forms. ^ 

^ut the instances which Mr Mitscherlicli has adduced in 
support of his theory,* or wc may almost say as its foundation, 
arc not in accordance with it. 

He states, that the crystalline forms of llie sulphates of Avid, 
of haryfes^ and of strontiinu are hlevihat. 
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It is true, that the crystals of these three substances belong 
to the same class of primary forms ; but they differ too much in 
the incliEation of their planes, to allow us to regard the forms as 
identical, and to ascribe the differences cither to errors of mea- 
surement, or to imperfection of the measured crystals : For tlic 
crystals of these substances are among the most perfect and bril- 
liant that occur, and they have been measured often, ffnd witli 
corresponding results. 

Their primary forms arc riffht rliombic prisms, and the planes 
M incline on M' at the following angles : 

Sulphate of Lead, 10B°.42 

Barytes, 101 .43 

Strontian, 104 .00 

These, we may remark, arc natared crystals, and they evi- 
dently do not appear to support our author‘*s tlicory- 

Nor do the artificial salts of those three substances in all cases 
better accord with it. The nitrates certainly agree in having 
for their common form a regular octahedron, but their acetates 
differ even more than their sulphates. Tlie primary Jbrm of 
the acetates is a right oblique-angled prism, the planes M and 
T inclining to each other as follows • 

Acetate of Lead, 10!)%32 

Barytes, 113 .13 

Strontian, 96 .10 > 

This thed "y is not better supported by the carlwmates of lime, 
of iron, and of zinc, which arc stated to be isomorplious. The 
primary forms of these substances are rhomboids, and the inclina- 
tion of P on P' liar been ascertained to be as follows : 

Carbonate of Lime, 105°.5‘ 

Iron, 107 .0 

Zinc, 107 .40 

Under these circumstances it appears, that the theory of iso- 
morphous atoms cannot be sustained ; and I am told, that it 
has, upon more mature consideration, been abandoned by its 
author, who w'ill probably admit, that apparently similar forms 
bclonigiiig to substances w'hich differ^-eomposition, do really 
differ from each other in measurement, by some small quantity 
which the goniometer docs not detect. 

2 
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Aut. II. — Observations on Radiant Heat. By William 
Ritchik, a. M. Rector of the Academy at Tcun. 

T^HE theory of radiant heat, which wc have illustra*ted in the 
last number of this Journal will enable us to explai^i, in a novel 
manner, some of the most striking; facts discovered by Professor 
Leslie, and accounted for by that ingenious philosopher upon 
the supposition, that caloric is conveyed from one body to an- 
other by the pulses excited in the ambient air. 

If a polished melallic surface be rubbed with saiid-pa{K'r, or 
ploughed into fine parallel flutings, its radiating j)ower will be 
greatly increased. 

Let the surface of the Ixxly be fluted by the point of an equi- 
lateral* triangle, as is represented in the figure. Draw CD per- 
pendicular to AB. Then the quantity A, D B 
of caloric radiated from AC, in lines pa- / V I 

rallel to CD, is to the quantity radiated 

from AC, in lines perpendicular to AC, as the sine of ^ ACD, 
is to radius. But the angle ACD is 30% the sine of which is 
equal to half the radius. Hence the quantity of heal thrown off 
from AC, in lines parallel td CD, is equal lo the quantity thrown 
ofl' from AD, in the same direction. Now, as the sunu^ niiiy be 
demonstrated with regard to CB, it follows, that the quantity of 
caloric f^hich radiates fropi botli sides of the prisnia/ic furrows, 
is equal to the quantity radiated from the space AB of the plane 
])olislied surface, the temperature of the body being the same. 
But the caloric radiated from the low'cr half of AC, at right 
angles lo that surface, will impinge upon CB, and be reflected 
ill lines parallel to CD. Now? as the same thing takes place with 
the heat thrown^pff from the lower half oV m), it follows, that the 
calorio radiated from AC and CB, and reflected in lines parallel 
to CD, is equal to the ([uantity thrown off in the same direction 
from the original plajic surface AB, provided none of it had 
been absorbed by the sides of the flutings. But since d metallic 
surface is an excellent ^rcj^gclor, it follows, that the portion ab- 
sorbed will be very small when coiTipared with the whole cpn'iii- 
tity radiated; and, conse(|uently, the effect produced u|K)n the 
bulb of the differential thcrpiometer wdll be nearly doubled. 
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This curious piY>(>crty, wiiich I have endeavoured to explain 
according to the known laws of radiation and reflection, is stated 
l)y Profocsor Leslie, at page 81. of his Inquiry into the Nor- 
ture of Heat.**' — The jKiwer of the^blackciicd side of a canister 
being denoted by 100, that of a clear side was 12. Another 
side, which had been slightly tarnished, was scraped to a bright 
irregular surface : the eftect was now 16. Another side was 
ploughed in one direction, by means of a small toothed plane 
iron, used in veneering, the interval between tiie teeth being 
about 7 ^„th or ^^j^th part of an inch : the eflect was farther 
creased to 19- The first smooth side was now scraped down- 
wards, with the point of a fine file : its effect was 23. But the fil- 
ing being rejjeated, and more thoroughly covering the surface, 
the effect rose to 26 

From this experiment, it is obvious, that the quantity of ca- 
loric which was thrown off* from the canister to the reflector, in- 
creased as the sides of the furrows became better adapted to re- 
flect the heat radiated from each other. If these furrows be 
ploughed by others, crossing them at right angles, the quantity 
of reflected heat will evidently be diminished, and the cff'ect upon 
the focal ball will be less than formerly. 

The investigation which we have now given of the property 
of a striated surface, is corroborated by another fact discovered 
by the same indefatigable observer of the secrets of nature : — 
“ The action of glass, or paper, or blacking, is not perceptibly 
modified by destroying their superficial gloss.'” When the sur- 
face of the body is a bad reflector, the caloric which impinges on 
the sides of the furrows will, in a great measure, be absorbed ; 
and, consequently, the effect upon the focal ball will scarcely be 
altered by cutting the surface of the lieated body inlognxjves or 
furrows. On the contrary, the more perfect the surface of the 
body be as a reflector, the greater will be the diff'crence of effects 
produced by its polished and its striated surface. 

The preceding investigation has led us to the discovery of the 
following remarkable property. If the plane surface of a bo- 
dy ploughed into triangular prisifTStic furrows, the quantity 
of caloric radiated from the plane surface, in lines perpendicular 
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to that surface, is equal to the quantity radiated in tlie same di* 
rection from the sides of the An rows, whatever be their number 
or depth. For, since the quantity radiated ironi AC, iiwlines })a- 
rallel to Cl), is to the quantity thi'own ofi* from AC\ in lines 
perpcndieiiJtfr to AC, as the sine of ^ACD is to radius. Ihit the 
sine of ^ACD is to radius, as AD is to AC. Hence tlfe quantity 
of heat tlirown off from AC in lines parallel to ('!), is equal to 
the portion which would have been radiated from AD, liad the 
plane surface remained ; and, consequently the quantity tliroMn 
off from both sides of the groove, is eipial to what w'ould have 
[>ecn radiated from the plane surface AH. 

From this jiroperly, it evidently follows, that the increased ef- 
fect upon the focal ball, when a striated surface was used, din^s 
not dej^md upon tlie increase of surface, but upon the (|uantity 
4>f hciat reflected by the sides of the furrows. 

From the piecediiig reas<ming, we may aK-^o eoiiclude, that the 
quantity ol* heat radiated from the surface of a hemisphere, in 
lines pcrpi'iidicular to tlie plane of its great circle, is etjual to the 
quantity which wouhl be radiated in the same direction from the 
jjiaiic of that great circle. For, let the surface of tin* liemi* 
.qdiere he eoneeivod to be made uj> of an indefinite ninnher fif 
plane surfaces, A C\ C D, Jcc. draw C E and D F perpc^iidicular 


to A H, and C (1 at right angles D F. 

Then; it is olnions, from what has ^ 

already been deinoiisirat<.d, that the 

quaiititv of heal radiated from A C, in C5 / / Cr \ 
lines |)ai4il('Il to EC,iscqiicl totliecpum- J 

tily rarli.'iicd in tlu’ -nne* dii 4 ctiou, fi ,in |sj p 
llu' plane surlace Alj. In like* mamier, it ina\ be shown, tliat 
the heat ilirov n oa freni Cl) in the oanV diivclion, is equal to 
the qumitity radiated rVoai (’(i, or its equal EF. Ibnce, the 
quaiitil; ihsown o/i* fronr the whole lumispliere, in lines p(*rj)en. 
djciil.ir to Ai;. i> tqisil to the purlion radiated from AH in the 
same <lirett!«n. ^j'he -anie jiropertT evidently belongs to any 
f>llur solid, terminated J)y ph-n v* ^niface. • 

Hy reciMming from the theory e*lf radial joii, which we ha\e. 
indea\o;ii\d to eslablidi, we in.iv deduce tlie pio]>ert^ which 
has been employed in tlie pr.ecv dine inxesiio.iiioiis Lei A( ' hi- 

^OI.Ml js<>: 1 ... 
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vrorks often prognosticated th? state of the ivcaiher with wonder- 
ful accuracy, fram the abundance or scarcity of particular kinds 
of fish. 

In regard to the depth of the sea near the Bell Rock, it ap- 
pears, that,* at the distance of aI)out 100 yards, in a low state of 
the tide, the water varies from two to three fathoms in depth- 
Between the roek and the opposite shores of Fife, the greatest 
depth is 23 fathoms ; but on the south-east or seaward side, it 
increases suddenly to 35 fathoms. The observatiohs undo upon 
the currents at the rock art* cuiious. Althougli a mere spot on 
the surface of the ocean, it }mKluees all the remarkable pheno- 
mena of in-shore and off-shore tides, which are noticeable on tiu 
projec.*ting coasts of the mainland, or among the Scottish islands. 

Among the earlier attempts made to erect some distinguishing 
mark or guide for the mariner uiKm this dangerous rt‘ef, the 
exertions of Ca])taiii Brodie of the Royal Navy are })articularly 
mentioned. lie succeeded in erecting a wotHleii beacon upon it, 
which stood for some time. Mr Ste\cnsonV first landing iijKm 
the rock appears to have lieen in the siiniincr of the year 1800, 
when the boat'^s crcwjuck«*d up a variety of articles of sliipwrcck, 
comprising a soldier’s bayonet and a cannon-ball, a hinge and 
lock of a door, a ship’s marking-iron and part of a cainlious, 
se\cral pieces of money, a shoebiickle, &c. On this occasion, 
he became perfectly satisfied of tlie practicability of erecting a 
stone ligbtlioLise on this fatal s|K>t, ii^n principles similar to 
that of the Kdystoue in the English ('liannel. Ilis report to the 
Coniniisbioners for Nortli»'ni Lighllioiise*-, and jiImi that of tluj 
late eminent IMi Ui'iinie, who wa^i eoiiMilted n|M>n the subject in 
the year 1805, are gl\eu in an Appendix to the work. A hill 
was originally brought into Parliament in the year 1803, Init 
was lost in consequeiM-e of its oiiibracing what was considered 
as too wide a range of coast for the colleeiion of the duty. An- 
other bill was intnuhieed into Parliament in 1800, whicli j^asscd 
into a law, and tlie works conmienecHl in tljf* following year. 

From the insulated and distant siiUtUioii of this rock, the first 
object w^as to moor a ti*ndei' for the exlifoitioii of a temjxirary 
light, and for the con\enient resideme of the artificers. A ves- 
sel was also ))rovided for con\ eying woikmen l»ctween tlie sliore 
and tin* rock. Qiiarric'^ were ojicned mar Aberilecii for sii]>ply- 
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ing granite for the outward courses of the building, and at Kin- 
goodie, near Dundee, for supplying sandstone for tlie interior. 
The principal establishment ashore was fixed at ^Arbroath, 
where a large inclosure was jirociircd for the prepandion of tlic 
stones, connected witli barracks for the acconiino(Vition of the 
artificers. On the 7th of August 1807, Mr Stevenson, accom- 
panied by Mr Peter Logan, his principal assistant, and a few 
artificers, went off to the Bell Bock, fixed upon the site of the 
ligfithoLise, and commenced the works by cutting away a thick 
coating of large sea-weed ( Fuats digitatus and csculentus ), and 
tracing the foundation of the lighthouse wit li ])ick-axes upon the 
rock. On this occasion, it was stijnilated, that those workmen 
who went to the rock, should remain one month without going 
ashore ; while the workmen in their turn stated their terms al 
20s. j>cr week, Mimmer and winter, wet and dry, with free 
quarters and victuals when at. the rock : — As for Sunday’s work 
and premiums, w'c leave thcat to the honour of our eniplovers.” 

In the first stage of the works, two or three hours’ labour up- 
on the rock was considered a g<KKl tide’s work; at tlic‘ conclii- 
sjon of which, the artificers, carrying with them all tiH'ir ttK)ls 
and imjileracnts, had to bAake themselves to their boats, and to 
proceed, often under many disadvantages, to the tender, which was 
moored in the ofling. The erection of some temporary refuge 
on tlid rock, in case of j^ccident to the boats, formed part of Mr 
Stevenson’s original design, and lie accordingly lost no time in 
setting about the construction of a wooden beacon-house. This 
indispensable accompaniment to the works w;ps successfully com- 
pleted in the latter end of September, and, as tlic author expresses 
it, ‘‘ robbed the rock of milch of its terroi’s, and gave a facility 
to the ivorks whicli could not otherwise have been atlaineil.” 
Thenvantof such an accommodation at the building of the Kdy- 
stone Lighthouse, whA'c the smallness of the su|>crficial dimen- 
sions of the rock did not admit of such an erection, formed one of 
Mr Smeatbn’s chief diflSculties. Tlie Edystone does not lie nearly 
so low in the water as the Bell Rock, and conscijucntly the ofibical 
contents of the building projected by Mr Stevenson were nearlj,'^ 
double those of Mr Sineaton’s lighthouse. The erection of this 
temporary beacon-house forms perhaps one of the most iiilerest- 
ing juirts of the undertaking. The princMpal beams, whi( li^were 
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six in number, were about 50 feet in length, and formed a coin- 
mon diameter at the rock of about 35 feet, while they met in a 
point at tne top, ard were strongly bolted and girded with hoo})S 
of iron. ‘At their base, they were fixed to llu* rock with great 
iron stanchions, 'weighing about 1401b. each, which were sunk 
into the rock about 20 incites, and were wedged with successive 
slips of fir, oak, and iron. As the works depended stv entirely 
upon the state of tlie weather, and the condition of tlte tides, 
they were continued on Sundays, and at night by torch-light, 
during tlie ebb. Under such perilous ciiemnstaiues, it may 
rcadil}^ be supposed, that several hair-breadlh esc:i])es were ex- 
perienced. On one occasion, the t<a»dcr broke adiirt, eariv- 
ing with her one of tluj artificers"' Loafs^ caul lliert'hy Itvaving 
thirty-two persons iijion the roek, liidde to be <iv<'rwhehnv d up- 
on the return of flood-tid«' ; indeed, had not .a boat atcidenlallv 
conic from Arliroath with letters to the engineer, they iP.u.st in all 
probability have perislied. Ujxm another occasion, they c‘xpc- 
rienced a very severe gale on board of the leiuh'r, wIumi the 
vessel again broke adrift. After this, great diniculty was found 
in procuring sailors to man this forlorn lto[>e‘’‘' of a vessel. 
Prior to the erection of the teinporriry beacon (or the ‘‘ hurri- 
cane-house, as the sailors termed it), tlie sniilirs forge 
batted to the rock ; and his great bellows liaviiig to lie removed 
every tide, 1 mnod no small charge to the landlng-niasler.s^ erew 
In this state of things, it not unfrecjuently happened, that, while 
the smith was busily employed in sharping the artilicers’ tools, 
the tide would iinperceptibly but lajndly rise, iinnicrse himself 
ill ivatcr, and effectually quench liis lire in a inoinent. Siicfi 
was the relief exjicriciiccd in this parlicular by the ercclion of 
the beacon-house, that, when the .^ 1111 !)^ apjiaratus was set a- 
going upon it, the seamen .'ind artificers lllerally slioutc^d with 
i«.V- 

In tlic jirogress of’ the works in sunimer 3808, a coiisid(*ruhle 
shipping establishment was f«'und indispensable, liesid'es the lloat- 
ing-l'lght ‘ ship, whieli was })crnianently nuxirc'd off the rock, a 
schooner of 80 tons was provided as the principal tender. Stone- 
Jightersof 40 Ions ivcre also provided, for the conveyance of tlie 
materials ; and likewise three praam-boats, each capable of carry- 
ing .tboiit 10 Ions upon deck. 'J’hcsc last were employed for re- 
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moving the stones from the lightcr^anchored off the rock, to the 
wliari's and cranes loi ined upon \hv rock. They were iloiihly for- 
tified liy a wiilcT-tiglit ceiling or lining, in case tjf dainage^iy being 
grounded upon tlie rock, and were farther prejjared for.lheMorst 
by a nunil)ef of empty casks, which were nlowed under'ileek, and 
were of thenis(‘Ives <*apahleof keeping the praams afloat. TIuTe 
were also, several atti'iiding-hoats for trails] )ortiiig tlie artiliivrs 
from the tender to the rock ; and one of these Avas filled up as 
a life-hoat upon (Irealheacrs })rinejple. Tlie moorings of the 
A'ariou's craft consisted of chains, with easi-iron nuishroom an- 
ehors,•a^lmi^ahly adaiited to ilie situation. Tracks of iron-raiU 
ways wi'H* laid, upon one IcacI, along the rough and iinevcMi sur- 
f.uv ol’ the rock, on A\l3ich the gii^al blocks of stone aviti* wluH'k'd 
ujion A^aggons, also constructed chiefly of cast-iron, "i’lie lillle 
wharfs wire pr«»vided with cranes adapted to the ])ecnliuritie,i 
of the respective situations. A di‘serij>tiAi» acr'oiinl is given in 
the volume of ilie vari«)Ur. crar.e^, sling-eait, slone-jack, Avineh- 
machine, and Lewis-hat for quarrying jiiirposes, of tlie nuMilds 
for stone-cutters, pumps, and other mairlnncry, in a dciaiJi d 
m.nnner winch must he highly inleresllng and useful to the en- 
ginei'i* and the arililteel. 

liile iMigaged in this undertaking, notw ithslatiding all itscliffi- 
clJllie'^. the artificers seem to haw spent their lime in a ai v\ haji- 
jiy arulvlieeriiil manner, and to have been well salislivv.1 w ith their 
rations of ]irovisions, ])ay..aiid prcniiums. At fii‘st the whole tliiii» 
of Hooil-tide was a )ieriod of leisure. On these occasions, in gotal 
AvcatluT, some Avere seen liusy at their hooks, others weie mnsi- 
eally inelined, and many found amusement in*fi^hing. ^fhe only 
evil they seem to have eompUineil of was sea-sickness, for which 
even lime itself liardl) jiroved a ciirc^ i>A\ing to the excessive 
rolling oi‘ the shijis. They, therefore, strained eveiy iki'm* to 
fit up a barrack upon rfie beams ot* the hi‘acon, a; Inch was at 
once to relicA’c lhem,from tlie constant liahilily to sickness, and 
fVom llie elangcr and jierplexity of the movements,, bntii by 
night and day, in boats to and irom the roek. 'fhe Ibye of 
habit, liowever, under such ])erilous circumstances is finely ex- 
enqjlilied in the testimony borne by Mr StcAcnson to the ivadf- 
ne.ss with Avhich nieii, little Aersaiit in sea affairs, were brought 
to embark Avitli alacrity, and to Avork with the tool in one hand. 
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and the lighted torch in the other, on a solitary sunken rock, at 
midnight and in darkness, amidst the howling of the wind and 
roaring of the waves. On one occasion, the author expresses 
himself thus ; 

The wind being at south-east this evening, we had a pretty 
heavy swell of sea upon the rock, and some difficulty attended 
our getting off in safety, as the boats got a-ground in the creek 
and were in danger of Iniing upset. [Tpon extinguishing the 
torch-lights, about twelve in number, the darkness of the night 
seemed ([uite horrible; the water being also much charged with 
the phosphorescent ap]>oarancc wliich is ihmilar to every one on 
shipboard; the waves, as they dasl^cd upon the rock, were in 
some degree like so much liquid flame. The scene, upon the 
whole, was truly awful.'' / 

By strenuous and unri‘niiiting exertions, the beacon-house 
was erected, and the foundation of the building pn^jwed, by 
the middle of the month of July in the second season of the 
work. The foundation had the appearance of a great circular 
platform of compact red sandstone, measuring 42 feet in dia*' 
meter, surrounded by an irrt'gular ma!*gin of rock, rising from 
18 inches to 5 feet. In the work-yiri-d at Arbroath, where the 
materials were prepared, the first and second courses of the 
lighthouse noiv lay ready for being shifijied f(»r the rock. £ac:h 
stone was accurately marked, so tliat its relative |»(»siLiori in the 
building on the rock could at once be reeogniscil. The stones 
were cut of a dovetail form, on a plan similar to those of the 
Sdystonc Lighthouse. The founclutiori-stonc at the Hell-rock 
was laid by Mr Stevenson, ivilh n)a.sunic ceremony, on the 10th 
of July 1808. Upon this occasion, the author remarks: 

Whetherwe consider this building as an erccLion of great difli- 
culty, or, in a nautical ])oini of view, as adding much to thocom- 
fort and protection of‘thc mariner, and safi’t y of piojierty, upon 
a range of coa.st extending almost to ilie whjule eastern .shores of 
Great llmtain, its imporlaiifre is e valent. If it be prc)j}er, therc- 
fore,jOn any ocea.sion, to attaeli importance to the act of laying 
the first stone of a public buiUling, that of the Hell lloek I light- 
house cannot be said to yield to any in point of interest, cither 
for the peculiarity of it.s .situation, or the niiliiy of its ob- 
jccK Under these considerations it is obvious, ihr»t !»ut fi»r the 
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jwriloiis arid uncertain nature of any arrangement tliut could 
have been inacle for tliis ceremony, instead of its leaving been 
performed only in tlie presence of tliose immoiliately ccSiuected 
witli the work, anti of a few accidental spectators from tljTe neigh- 
bouring shore, counting in all al3out eighty persons, nyiny tliou- 
sands would liavc attended upon an occasion whicli must have 
called forth the first (iignitaries of the country, in conferring the 
highest honours tif masonry. The writer may, however, confi- 
dently alTirin, that, situate as the work was, nothing could add 
to the sensation felt by all present, in having now got matters in 
so advllnced a state, as to be able to commence the building 
operations.'” 

After this period tin* work went <m with mucli alacrity, fri>ni 
ten to twenty blocks of stone being generally laid in the course 
of a tide. Owing to the use of cranes, instead of the more or- 
dinary ap])aratiis of sheer-poles, inueli jirecision and facility 
were given to the ojierations of* the builders, and, by the latter 
end of Se])leinber, the works were broiiglit to a conclusion for 
the season. 

The building, l)eiiig now on a level with the highest part 
of the margin of the foundation-pit, or about 5 or (j inches 
above the lower bed ’of the foundation-stone, is e^miputed at 388 
tons of stone ; consisting of 400 blocks, connected w'ith 738 
oaken lirenai Is, and 1215 ]m\rs of oaken wx'dges. Tlie number 
of liours of low-w^ater work ujioii tlie rock this season, was 2C5, 
of which number only 80 were employed in building. It was 
further highly satisfactory to find, that the «'y)paratus, both in 
the work-yard at Arbroath, and also the craft and biiilding-a|iL. 
paratus at the rock, were found to answxr every pur|)ose much 
beyond expectation. The ojicrations of this season, thciivfore, 
affordod the most flattering prospects i)f the practicability of 
completing the solid par* of the building, or first 30 l*ect i)l‘ the 
light-house in the course of another year.'''’ 

The builders returned to their barracks and wwk^yard at Ar- 
broath, for the winter; and, on the tender's entering that fcar- 
l)oiir, the artificers wxtc greeted witli clieers from llicir coin- 
imlcs and friends ashore, who thronged ujion the quays to wel- 
ernne their return. This sca.soifs success, however, was die- 
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quered with a cross accident, in the loss of a sailor from one 
of the stone-lighters. 

In tlie springfof the year 1809, the operations recommen- 
ced. Every thing was found to have withstood the effects of 
the winter'^s storm ; all the courses which had been laid, and 
the beacon itself, now in the third year from its erecticjii, re- 
maining cjuite entire. The tried stability of the beacoii-liouse 
rendered the artificers more confident and more impatient of 
the inconveniencies inseparable from landing and relanding 
from the attending ship; and, before the beacon-house was fully 
fitted up as a barrack, they took ]K)ssession of it throiighbiit the 
day. On one of these occasions, however, they were overtaken 
by a sudden gale of wind, which prevented the boats from taking 
them off in the evening. Mr IVler Logan, and Mr»Erancis 
Watt, two of the overseers at tlie rock, with i^levt^ii of ilie artifi- 
cers, were necessarily left there lor fiO hours, while the waves oc- 
casionally Mashed over their yel iinperteclly formed abode. On 
this occasion, the mortar-gallery immediately below them w^as 
carrieti away by the seas, and rine «>1* the cranes w’as broken to 
pieces by the violence of the weaves. During the early ]>art of 
ibis season, one division of the arfificers was employed at com- 
pleting the raihvays upon the rock, while it was access! I )le ; and 
when it was covered by the tide, this sejund was occupied in fit- 
ting up the beacon-house as barracks, IIilhcrtr> the operations 
of the builders were w'holly confined to the low-water work. 
From the grc'at exi'rtions, lunrever, made by the shipping de- 
parlnieiit, in supplying materials this sc^ason, tlie builders now 
made rajiid ))rogress. On some occasions, no fewer than 60 
blocks ol’ stone were brought to the rock in the course of a tide ; 
30 of w hich, during tlie same jKTiod, were sometimes laid by 
the buildcTs. 

In the month of June 1809, the work met with some check by 
the fall ol‘ a crane; on which occasion, one of llie artificers Avas 
severely bruised, and scA^eral of them narrow^iy c'staped. The 
bifllding having now attained the height of the niiitli course, 
llic guy-roj)cs of the usual description of heam-erane became 
too iijiright, or taunt (to use the sailor'‘s phrase), and it was 
found necessary to resort to other measures. A new machine, 
cai^led a Balance ergne^ was therefore put in ]>reparation for the 
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use of the works next season : in this, the upright shaft was to 
he retained in an orcet position, by a weight acting on the op- 
]>osite end of the loaded beam, which was tlins to be icept hi 
rtfjiff/ihrh. 

'riie light-house now began to make a considerable apjiear- 
iinee upon the rock at low-water ; and the tidcs’-work, in mode- 
rate Aveatlier, extended to five or six hours, or an hour or two 
after tlie rock ^yas under water. The beacon-house was now 
liilly occujiied as a barrack, smithy, and mortar-gallery; and 
lictween this Jabric and the lihing ^\alIs of* the light-house, a 
rope-la(fder of comniiinication was distended. 

Siindav, the '2()th of August 1809, was a remarkable day n])- 
on the lU*ll -Hock, the entire 2iid course of the building, consist- 
ing of 51 lilocks, being this day laid ; after which, lor the first 
time, pr.'iyers were read in the beacon-house, llu' whole workmen 
I)eing asscinhlcd in one apartment, and two of them joining hands 
to form a de^k to snpjiort the bihle during service. On the 
25lh of this ni<»iith, the building operations were brought lo a 
conclusi(»n ibr I he season. 

To-da)^” says IMr Stevenson, the remainder of the Siiiea- 
toifs cargo was landi'd, and tlic artificers laid 45 stones, Mhich 
completed the 24th course, reckoning above the fii'st entire one, 
and lhe^2()lli above the rock. This finished the solid jiart of 
the bnildTiig, and tcrniinate^l the height of ilie outward casing- 
of granite, which is 31 feet (> inches above the rock or site of 
the foimdatioii-slonc, and about 17 feet above bigb-watcr of 
siiring-lides.” , 

At tbe conimencenicnt of the Avotks in sjiring 1810, a great 
stock of j)r('pari‘d materials waS in rei'idini’ss at Arbroath, exi*el- 
h*nt >andslone having been pnwiired from IVlilnefic^ld ynai-ry, in 
the l^’rifli of Tay. The stones for the cornice and light- house, 
which had been jirociired from Craiglcith near Edinburgh, bud, in 
like manner, been prepared, and were in readiness for ship])ing 
at Lcitli. It still, however^ remained n matter of doubf, whe- 
ther it W''(m]d be practicable to coiiiplcte the light-house iii allots 
comjiartments during this season. lUit, calculating from ll»c 
success of the two former years, while the work was low in tlie 
water, and when about 1400 tons of stone bad been landed and 
built, it was reasonable to conclude that 70p tons of mason w 
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might be erected, together with the light-room and its appara- 
tus, in the course of the summer months. 

A large gangway or bridge of timber had been prepared du- 
ring the winter, to render the communication between the bca- 
con-houfe and light-house more perfect than by means of the 
rope-ladder. This gangway was also calculated to be of great 
use for raising the materials upon the building. At^taking pos- 
session of the beacon-house, in the month of May 1810, the 
lower parts of the ]:)rincipal beams, and the jolsling of the lower 
floor, were found thickly coated with a fine downy conferva, 
while the upper parts were whitened with the mute of the nu- 
merous sea-fowl which had roosted ii]^>n it during winter. 

The first circumstance attended td* in commencing the build- 
ing operations of 1810, was to fix upon the proper ixusitioii of 
the entrance-door of the light-house. In this Mr Stevenson 
was assisted by carefully observing the range of the sea upon 
the solid part of the building, and by tracing the growth of 
fuci and confcrvfe on the walls. The lieaviest seas being in this 
manner determined to be from the north-east, the door was con- 
sequently laid ofl[* towards the south-west. This and other pre- 
liminary steps having been taken,* the first cargo of stones was 
brought to the Rock al)out the middle of May ; and, from the 
very complete and systematic arrangement of the works, the 
building operations were brought t^) a close during tiic month 
of August, without any material obstacle having been expe- 
rienced. This greatly increased facility in building was ascri- 
bed partly to tfie experience acquired by practice in former sea- 
sons, in landing and raising the materials, and partly to the ad- 
mirable adaptation of the Balance-crane, formerly mentioned, for 
laying the stones in their places upon the building. 

The works were, however, occasionally interrupted, by the 
shipping being dispersed in gales of wind, when they were 
sometimes driven upwards of forty milesefrom their station. At 
such times the artificers 'were closely cooped up in their bar- 
ifUsk upon the rock, in a state of painful inactivity, and with 
prospects often very forlorn. A curious, and rather alarming 
effect of the limnoriaj was discovered this summer on the beams 
of the Beacon-house. Though the lower parts of the fabric were 
dSPgulorly charred ,with blazing furze, and coated with thick 
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pitch, to prevent the attacks of this insect, while the upper parts 
were laid over with white-lead paint ; yet these insects had 
made their way under the soles of the several beams, •where 
they rested on the rock, and which could not be reach^l with 
such applications : the beams were found to be hollowgi) out to 
some extent by the depredators, wliile the exterior fibres of tlie 
timber, to 9 considerable thickness, were left quite entire. 

The several departments of this work seem to have been laid 
out by tlie engineer in a manner which gave much promptitude 
and effect to the operations. “ In particular, Mr David liOgaii, 
clerk of •works at the work-yard at Arbroath, was held respon- 
sible for proviiling every thing contained in the requisition , of 
the foreman-builder at tlic Rock; while Mr Kennedy, engi- 
neer’s clei'k, was answerable for the other parts of the respective 
requisitions from the tender and beacon, and for the dispatch 
given in the loading and sailing of the vessels. The masters of 
the stone-vessels were accordingly directed, on their arrival by 
night or day, t€) deliver all letters at the office. In the same 
manner, before leaving the Rock, regulations for the projicr 
conduct of the works tluTe were also instituted ; where the as- 
sistants were also held responsible for the duties of their several 
departments ; Mr Peter Logan, for the execution of the mason- 
ry ; Mr Francis Watt, for the gcxjd condition of the Beacon- 
house, railways, and machinery ; Captain Wilson for the state 
of the praams and other boats employed in the landing of ma- 
terials, and for the safety of the stones and building-materials in 
transporting them from the ship’s hold till they W’crc placed 
upon the waggons on the Rock. The steward, Air John Peters, 
was answerable for making the. necessary requisitions for a suf- 
ficient stock of provisions, water and fuel : while Captain Tay- 
lor, master of the tender, was to see a proper stock of these ar- 
ticles landed and kept in store upon the Rock. From the 
great hazard with regard to fire, the Beacon-house being com- 
posed wholly* of timber, tnere was qp small risk from ticci- 
dent; and on this account, one of the most steady of tlie-artiiU 
cers was appointed to see th.at the fire of the cooking-house, an4 
the lights in general, Averc carefully cxlinguislied at stated 
hours.” 

It deserves also to be remarked, that in the whole course of 

1 • ^ 
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these extensive operations, not a single stone was lost, or even so 
damaged as to render it unfit for the building, notwithstanding 
the nutiierous cljianges and shiftings from hand to hand, which 
each stone underwent before it was finally laid with mortar. 
In some instances, indeed, blocks of stone were lifted from their 
beds by the run of the sea ; but none were carried entirely 
away. 

Tlie fixtures for the door and window-hinges are of a pe- 
culiar construction, and seem to be admirably suited to the si- 
tuation ; their composition, of tin and copper, is the best that 
could be devised. Their form cannot easily be tlescribcd, but 
'Will- be readily underslcKKl by examining Plate XIX. of Mr 
Stevenson’s work. The weight of a set of these hinges, with 
their I^ewis-bat tails and boxes, is no less than S cw^. They 
are so applied as to be easily withdrawn and replaced, without 
interference with the inasoiiry. 

The trenailing and wedging with oak timber was continued 
to the height of up\Nards of forty feet, or throughout the solid 
part of the building. lJut Mr Stevenson is induced to con- 
clude, that trenailing should be resorted to only under very par- 
ticular circuinstances, as the boring of the trenail holes is apt to 
disturb the bond or connection of the last laid course. It is on- 
ly, therefore, wlierc the walls are to he exposed to the heavy 
wash of the sea that trenailing should be a[)plied. 7'he stair- 
case was constructed like that of the Edystone. 

When the light-house had attained the height of the stair- 
case, it admitted of full day’s work to the artiiicers^ when ma- 
terials could be' lauded, they hail even, not unfre<|uently, pay 
for six extra hours per day, ajid were thus in the receipt of 
about two guineas of wages and preniimns per week, while the 
foremen had double allowance. The whole w ere kejit hoard-free 
at the rock ; and even tlie postages of their letters w'ore paid. 

In Plate I. we have eiveii an elevation and section oi‘ the 

^ ■■ 

light-house, to which we -refer our readers. We., have already 
noticed the manner of attaching the lower courses (»f the stones, 
yrhich was similar to that re-sorted to at tlie lidystone, and we shall 
now advert to the plan followed for the upper or habitable part. 
At the stone stair-case, leading from tlie door to the first floor, 
the w\alls are of the medium thiikness of about seven feet ; this 
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thickness gradually diminishes upwards, till, under the cornice 
of the building, it extends only to eighteeii inches. The stones 
of the walls of the several apartments are connected at Ulic ends 
with dovc^tail joints, instead of square joggles, as in j]\v solid 
and tlic stair-casc ; while the bed-joints arc fairly embedded in- 
to each other by means of a girth raised iijKm the one stone 
and sunk into the other. The ilcK)rs are also constructed in a 
manner which adds much to the bond or union of the fabric. 
Instead of beinj»; arched, which would have given a tendency 
or jiressurc outwards on tlu^ walls, the floors are formed of long 
stones uadiating from the centre of the respc^ctive apartments, and 
at the same time forming a course' of the outward wall of the 
building ; the&e floor-stones are also joggled sidewise, and, ujion 
the wholi‘, form a complete girth at each storey. In this man- 
ner the ])ressure of the floors u}>on the walls is rendered per- 
pendicular, while the side-joggles resemble the ^'roovc^tunU 
feather in crarpentry. In the stranger’s room or library, the 
roof takes an arched form, Imt the curve is cut only ii]>oii tin* 
interior ends of the stones of the cornice, the scveml coursi-s of 
which it is conqiosed being all laid upon level hods. 

Towards the latter end of^Viigust the masonry of the lighl- 
housc was completed, and the operations of erecting the light- 
room were coiiiniencc'd. The lx?acon-hcnise, winch had hither- 
to heeu^-rowded by more than thirty persons during the sum- 
mer, was now more thinly pc'opled. The Engineer must have 
been glad to take leave of his cabin, after an uninterrupted n*- 
sidence oi* about six \^eeks u}K)ii the rock : 

‘‘ 111 leaving the Hock, the writer kejit lii^ eyes fixed uj)(»ii 
the Light-luviise, which had ^recently got into the form t)l' a 
house, liaviiig several tiers or storeys of windows. Nor wa.'. he 
unmindful of his hahlUitioii in the Deacon, now fur overtopped 
by the masonry ; w'hcre 1 r* had spent several weeks in a kin<l ol‘ 
active retirement, making practical expeiiment of the fewness of 
the positive jvants of man. Ilis cabin measured not nicge than 
four feet three inches in breadth on the floor ; and thong)], fr^m 
the oblique direction of*tlie beams of the Deacon, it widened ui- 
wards llic Uq), yet it did not admit ol‘ the full extension of his 
arms when he stood on the fl(K)r ; while its IcngtJi was little more 
than SLiflieient for suspending a col-beJ during the niglit, calcu- 


/ 
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lated for being trussed up' to the roof through the day, which 
left free room for the admission of occasional visitants. His 
folding-table was ^attached with hinges, immediately under the 
small wiifidow of the apartment, and his IkioIcs, barometer, ther- 
mometer, .portmanteau, and two or three camp-stools, formed 
the bulk of his raoveablcs."” 

Although the sea at times shook the* beacon-house, yet, be- 
ing of an open construction, the waves rolled along with little 
impediment ; and while the artificers were wetted, and even 
driven off the top of the walls of the light- house, when sixty- 
four feet in lieight, the sea did not rise njxm the beacon more 
than about twenty-five feet. 

In the course of this month, the writer notices an incident of 
some interest. Among the visitors wlio came to see the works, 
was the late eminent Mr Smeatoifs daughter, Mrs Dixoi^ 
who being accidentally in Scotland, and hearing of the progress 
of the llell Hock works, on principles similar to those of the 
Edystonc, was desirous of visiting them. Accompanied by Mr 
Stevenson, she embarked at Leith on board of the stone-lighter, 
which had been named The Sincaton,’’ in honour of her fa- 
ther. The author adds, that, ou stepping on board, “ Mrs 
Dixon seemed to be quite overcome with so many concurrent 
circumstances, tending, in a peculiar manner, to revive and en- 
liven the memory of her departed father.'” 

Toward the end of the month of 'October, the balance^craiie 
and bridge of communication were dismantled ; the former was 
no lotigcr necessary, and in place of the latter the rope-ladder 
was again distended ; the Beacon-housc being still occupied as 
the place of accommodation for the artificers employed in fitting 
up the lighthouse and reficcting apparatus. When the keepers 
came to take possession of the lighthouse in the month. of De- 
cember, in their descriptions of the slate of the sea upon the 
rock during stormy weather, they represented that the beacon- 
house, though upwards of 50 feet in height, appeared at times 
to^c wholly under water ; and the small boat suspended upon 
it during the summer months, which had not yet been removed, 
was washed from its davits, though jilaced 30 feet above the 
rock. During one of these occasions, it was remarked, that the 
sprays of the sea had risen upon the light- house to the height 
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of no less than 104 feet. At lliis early period of the possession 
of the light-house, the inmates were panic-struck when tlrey 
first felt, with alarm, the tremulous motion of the bmldiiig, 
when those heavy seas struck it in certain directions. J 

About the middle of the month of December, the wliole ap- 
paratus and stores having been safely landed, and lodged in the 
liousc, the light was advertised for exliibition on tlie 1st of Feb- 
ruary 1811. On^thc afternoon of tliat day, it was accordingly 
exhibited ; and the floating-light was extinguished as no longer 
necessary. 

To distinguish this light from those formerly established on 
tlie coast, the n^flector-frame is made to revolve upon a perpen- 
dicular axis, exliihiling ])eriodic flashes of light of the natural 
appearanc^e, and also light tinged of a red colour, produced by 
interposing shades of - red glass; between each appearance ol‘ 
light, periodic intervals ol’ darkness occur, when the angular 
oint <if the frame comes op|)ositc to the eye of the spectator, 
l'\rom these characteristic distinciions, the Dell Hock is now 
steeled for with confidence by the mariner in the darkest night, 
in.stcwl of being shunned as an object of terror. 

Th* total mass of matter iif this interesting building is esti- 
mated i^t S083 tons, and tlie net expcnce is stated at L. 61,331, 
9s. 2d. yV detailed account of the expence is given in the Aji- 
])endix, wfliich, as shewing the prices of labour and pmvisions, 
will form valuable document in future times. 

We bavjc now traced this arduous undertaking to its comple- 
tion ; but Ifiir many interesting particulars about^thc light-house 
and its nio'lc of management, w^c must refer the reader to Mr 
Stevenson>. volume, and especially to the concluding chapter. 
During thn first winter after the exhibition of the light, every 
op|x>rtumt,y was seized by the attending vessel for landing at 
the rock, and inquiring intb the state of the building, its appa- 
ratus and inmates ; and^it is satisfactory to find that every thing 
continued in the highest order. The l^epers consist of a prin- 
cipal, a ptincipal assistant, and two other lightkeepers, ihF^ ctf 
whom are olwrays at the fight-house, while one is on leav-e ashorett^ 
with his family at Arbroath. Their pay is from 50 to 60 
guineas per annum, according to their rank. They have ra- 
voi.. XII. NO. 23. JAN. 1825. c 
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tioiis of provisions while at the liglit-housc ; but while asliore 
they §nd themselves in provisions. In their regular turns, each 
keeper is six weeks at the rock, and a fortnight ashore, or from 
the one set of spring-tides to the other ; but, during the winter 
months, their turns depending upon the state of the weather 
and tides, they are sometimes kept at the rock for a period of 
three months together. It has re))eatedly happened that no 
communication could be liad with the light-house during two 
months. In such cases, carrier-pigeons, which are taken off 
to the rock by the tender, and let fly from tlie light-house, 
with billets tied round their legs, liave been found ext 7 *omely 
useful. The pigeon-house and breed ing-place for these carriers, 
is, of course, at the settlement ashore ; and it has been remarked, 
that the pigeons, when dispatched from the rock, do not fly di- 
rectly to their home, but invariably make for the Red Head, 
the nearest high land, and thence trace their course along the p 
shore. There is always in the light-house an extra stock o'-f 
salted provisions and biscuit, ecjual to a consumpt of 70 day s. 
This is annually renewed, but has never as yet (1824) beei i re- 
quired to be used, the ordinary fresh supplies carried out yiy the 
tender, when she relieves the keepers, having been foun^i suffi- 
cient for their maintenance. Attention to the necessaries and 
comforts of people so situated, in the service of the pul iiic, upon 
a sunken rock, far in the ocean, upder circumstances^ the most 
alarming at times to human feelings, was to be exptvctcd from 
just and enlightened policy ; And we have the pleasure to say, 
that the Lighthouse Board has spared no pains to r-endcr their 
situation as comfortable as possible. The interior v'alls of the 
apartments, not admitting of being plastered, are smoothly j>olisli- 
ed and painted, while the several rooms arc neatly and suitably 
furnished. Besides a small library, the keepers have a weekly 
newspaper, and one of the monthly journals, supplied to them ; 
their families are meanwhile comfortably lodged at Arbroath, 
and have the accommodation of a piece of garden-ground, and 
a pew in the parish chiirclu Every third year the light-keepers 
are furnished with a suit of uniform clothes. 

Since the completion of the lighthouse, the bcacon-housc has 
been removed, and also part of the iron railways, leaving only 
such tracks of them upon the Rock as were thought nw^cssary for 
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landing the stores, and communicating with the light-house. 
Instead of a ropeJadder, the communicatioj;! between the rock 
and the entrance-door, a height of alx>ut 30 feet, is i^w formed 
by a brazen stair, which answers also for jiart of a tjiundcr-rod, 
and facilitates the raising of the stores, by a peculiar sort of 
crane adapted to this purpose. The fortunate position of tlie 
entrance-door rendering it seldom necessary to shut it in sum- 
mer, an inner door of brass has been hung, which is found to be 
a great convcnicncy to the inmates. During storms, when their 
doubly doors, double windows, and storm-shutters are closed, 
the light-keepers mention, that they occasionally feci a tremour 
in the building, from the shocks of the sea, but that all is quiet 
within, and they hear nothing of the dashing and roaring noise 
of the sea. 

We may remark, that the plates which accompany Mr Stc- 
ven8on'’s work, extending to twenty-three in number, are exe- 
cuted in a ver}^ masterly style, and contain numerous diagrams 
. illustrative of the structure of the building, together with seve- 
ral ^ maps of the coast. The frontispiece, engraved by Hors- 
bur 'gh from a drawing by l^rner, representing the lighthouse 
diirin^g a storm from the ND., has been altogether got up in a 
mannc\r highly creditable ; nor can we omit praising a vignette, 
shewinu the effect of the lighthouse when approached under 
night, frTOm a sketch by Mfts Stevenson. The most general map 
is constrilictcd rather iiixm a new plan, having numerous sec- 
tions, wlilich, at one view, shew the relative depths of the Ger- 
man Oceui««<at various ]>laces. The building itSelf has justly be- 
come an\ object of curiosity to distinguished foreigners, and to 
all who fVcl interested, either as amateurs or professionally, in 
the mechanical arts. 'I' he eminent French engineer Dupin, who 
had visitjed the Bell Rock in 1817, occupies a considerable por- 
tion of h5s last volume (1824) on the Public Works of England 
in describing^ this Liglithouse. An album is kept at the light- 
house, and it already includes the names of many celebrate 
individuals. • 

In the Appendix is given a design for a light-house on the ' 
Wolfe Rock, situate off the LandVEnd of England, where, we 
believe, the erection of a lighthouse has been deemed near^ 
impracticable. This design w’e cannot helj? considering valii- 
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able, as the result of the ample experience, both practical and 
scientific, ‘‘of Mr Stevenson, on the subject of marine buildings. 

In the preceding account, wc have noticed sonic points iit 
which the Edystonc and the Bell Rock Lighthouses closely re- 
semble each other, and also some things in which they mate- 
rially differ. As we have been at some pains in tracing tb 'se, 
it may not be uninteresting to our readers to have them brought 
into a condensed view. 

At flood-tide, the top of the Edy stone rock is barely covered 
by the rise of the water, while the site of the Bell Rock Light- 
house is nearly on a level with low-water mark. Our Scottish 
fabric contains more than double the cubical contents of the 
masonry of the Edystonc, the first entire course of wliieli mea- 
sures only 26 feet in diameter, while that of the Bell Rock ex- 
tends to 42 feet. This disparity of circumstances and dimen- 
sions necessarily rendered a different system of landing mate- *■ 
rials upon the Bell Rock necessary, and the use of an apparatufi^I 
for building, which, in many respects, was entirely new. We • *al- 
ludc to the balance-crane and moveable bcam-cranc emplc^*ycd 
in place of the sheer-poles used by Mr Smeaton. It is, ."^how- 
ever, mentioned by Mr Stevenson, with proper feelings of i^i’espect 
for the high merits of Mr Smeaton, that the Edysloi;Je Rcx:k 
lieingof no greater extent than was ifecessary for the fo'' indation 
of the building, the difficulties of the work were thereby / increased 
to such a degree, that he is induced to conclude thai^ »*’lie lower 
courses of the Bell Rock w ere, |)erhaps, upon the w lioJe, not 
attended with greater hazard and difficulty than thop-.e of the 
Edystone. The larger dimensions of the Bell Rock, g avc greal- 
cr facilities for the establishment of a more efficient wo'^rking ajj- 
paratus. The introduction of praam^boats, and a ]an4«^hn^^ma!!i^ 
teris crew, for bringing the materials to the hands of the build- 
ers ; and the general application of machinery, yar^ ing in its 
CQTistr.iiction and use, according to the position and circi imstances 
qC*lhe work, will perhaps be the means of enabling the prac- 
tical engineer, at some future period, to extend his operations 
to far more difficult situations than have hitherto been contem- 
plated. — The same principle of dovetailing and connecting the 
stones of the lowek* courses, have been observed in both build- 




I'LATK I. 


Kthu J*M Jaw Vat XK/i .17 






Accoifnt qfihc Erection of the Bell Rock Lighthouse. 37 

ings ; but, in the upper or habitable parts of the the Bell Rock 
I^ighthouse, a new mode of attachment has been adopted. 
^J'liis we have already alluded to ; but shall he|;c more ftilly ex- 
plain. In the outward walls, as will be seen from the section 
given by us in Plate I., the courses of the void are all Indented 
j)erpcndicularly into each other by belts, or zoncs^ as Mr Ste- 
venson terms them. I'his mode of binding the work, consists in 
j>rcviously forming a belt or member upon the upper bed of 
each .stone, whidi belt is received into a corresponding groove 
cut into the under bed of the stone to be next laid. In the 
Edystone, the end-joints of the stones of the void are secured 
by detached joggle-pieces, which are slipped into them ; instead 
of whicli, the end-joggles at the Bell Rock arc cut into dovetails 
upon the^ stones themselves, excepting at the floors, where sepa- 
rate dovetail pieces are employed. — The principles u])on which 
the floors of the two buildings are constructed, are essentially 
different. At the Edy stone the floors form so many domes, the 
arch-stones of which are built in concentric rings in the usual 
manner, and have a tendency or pressure outwards upon the 
walls. To counteract this pressure two strong iron chains are 
imbedded in tlie cxiurscs, immediately below and above the 
floors. At the Bell Rock, the floors are so constructed, that 
the pressure upon the outward walls is pcrpcndicidar ; and 
they are^ so connected as rcsjK'ctively to form girths or bind- 
ing-frames to the building fft each .storey. The floor-stones are 
like those of the Edyslone, in so far as they are dovetailed into 
the centre stone, but they are of a suflicient length to form at tlie 
same time part of the floor and outward walls, jtfs a further secu- 
rity, they are (itlierwise jogglc^d edge-ways, and may thus be 
conceived to form an entire stone, a.s will be partly understood 
from Plate I.— In all the minor details, the Bell Rcx;k 
works have of course benefited by the more recent improve 
m(*nts of the Lighthouse Department. The construction of 
the light-rooiy itself, tfie reflecting-apparatus, and alartn-bells 
for sounding in foggy weather, are all the most perfect of thejr 
kind. We learn also from Mr Stevenson, Avho has lately \:ffi- 
c’ially visited the Tour de Corduan, at the entrance of the Ga-* 
nmne, that M. Fresnel, one of the engineers connected with the 
department of Chaussees ct PontSy under which the lighthouses 
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of France are placed, has* devised and constructed, upon the 
most scientific principles, an apparatus with lenticiUar lenses^ 
which, •from a lamp with four concentric wicks, transmits a most 
powerful light ; and that this apparatus is likely to be adopted 
as a peimanent improvement on the coast of France. On tliis 
subject, it is not a little curious to remark, that, not many years 
since, when the Fdystone Lighthouse came into the hands of the 
Trinity Board, the light had, till that period, been produced 
from two dozen of tallow candles, unaided by reflectors. 

Since this article went to press, we have seen the Report to 
the Institute of France on Mr Stcvenson'’s work by M. Navicr, 
an engineer of great promise, who is now constructing an exten- 
sive chain-bridge over the Seine at Paris. This report is dis- 
criminative, but, at the same lime, highly laudatory to our 
countryman. The general character of the work is thus sum- 
med up : “ L’ouvrage de M. Stevenson ne laisse rien k d^sirer 
sur riiistoire et la description dc cet important edifice. Cet 
ecrit dont ctre place au premier rang, parmi les livres utiles pu- 
blics par Ics iiigenieurs, pour transmettre k leurs successeurs la 
connaissance de precedes qifils oi^t enijiloyes.'” 


Art. IV.— 0/1 the Principle ft and Practice of Warming and 
Ventilating Buildings, By Thomas Tredgold, Civil En- 
gineer, and^ Honorary Member of the Institution of Civil 
Engineers. 

• 

Xn winter we rec^uire artificial heat, and during a short part 
of summer we seek for coolness, but at all times we need pure 
and wholesome air. These, however, are comfort.s which arc 
not always to be commanded, and particularly where we desire 
to join economy with healthiness and comfort. The principles 
cb^erned in the movement of invisible clastic fluids are seldom 
.^understood by those who engage in the maiiageinent of ventila- 
tion ; and, in the still more recondite subject of heat, we too 
often find that the most absurd opinions are entertained. On 
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the other hand, persons rarely tak^ the trouble to think for 
themselves; and, most likely, because very little pains have been 
taken to reduce the subject to principles, or to render it^acccs- 
sible to those who would wish to be acquainted with it; and 
more especially those who wopld wish to be able to distinguish 
quackery from science. 

The object of this paper is to ^ve a concise view of the prin- 
ciples of the art of mana^ng heat, as far as regards warming 
buildings, showing the various modes of applying it ; but pre- 
ceded by those of the still more important subject, ventilation. 

O/^ Vcntilatinff Buildbigs. 

I do not know of any thing more grateful to the senses, or 
more essential to health, than pure and wholesome air; nor any 
subject on which less care and less science has l)een bestowed. 
It seems an anomaly that can be explained only by the power- 
ful influence of habit, which leads us in the steps of our fore- 
fathers, while in other arts changes have been made which ren- 
der it necessary to improve the ventilation of our dwellings. 
For in their large mansions the wind was suffered to blow 
freely through them, and a current of air to circulate through 
the wide space between the pannellcd wainscot and the wall.^ 

It must be habit also that renders the constant attendance at 
the bench or the bar supportable in the noxious atmosphere and 
elevated temperature of a «ourt of justice. It must be habit 
which makes the offensive effluvia of an hospital be disregarded 
by medical men, — ^fbr surely these are not necessary evils; but 
before 1 visited hospitals, courts, manufactories, and poor-houses, 
for the express purjxjse of seeing how they were ventilated, I 
had no idea of the magnitude ol* these evils. All places arc not 
equally ill-ventilatcd, for there arc some where it is much more 
cficctivcty done than in otlicrs ; and in a few cases I have oli- 
served that cleanliness has in some degree compensated for the 
want of fresh air. • 

Wc owe much to the labours of Dr*HaIes on this interesting 
subject ; but most, if not all, of those who have attended to it 
since he wrote, have confined their attention to improving the** 
means of admitting that quantity of air which Dr Hales had 
shown was injured by respiration. If such a change would have 
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preserved the mass of air iti a room in a state of purity, the 
prime object of ventilation would have been accomplished ; but 
it is an«obvious truth, that, unless we extract all the air which is 
injured, it must accumulate; for, in consequence of the tendency 
of gaseous bodk*s to mix, when suilered to remain long in con- 
tact, the air given off from the lungs must mix with, and so far 
deteriorate all, the air in the room. Now, the mere change of a 
portion of this mixture for an equal portion of fresh air, will 
only improve the air of the room, by the removal of as much of 
the whole quantity of injured air, as is expressed by the fraction 
of which the numerator is the air extracted, and llie dyiiomiiia- 
tor the bulk of air in the room. Therefore, either a very great 
pn>portion of air must be removed by ventilation, or, we must 
endeavour to find the means of removing that which is unfit for 
supporting life, as soon as it is generated. * 

In practice it is always inconvenient to intrcidnce fresh air in 
large quantities; it is expensive in winter, and fills every thing 
with dust in summer ; and, in this variable climate, the process 
becomes (piite unmanageable in spring and autumn. Hence we 
arc compelled to seek for the means of removing the noxious air 
before it has had time to mix with the air of the room ; and we 
are not a little encouraged in lljc research, by observing that 
our Creator has provided for the removal of the air we eject 
from the lungs in sucli a maimer that wc cannot inspire it again 
in a free atmosphere. The air in* respiration loses its oxygen, 
and this loss is replaced by about an equal hulk of carbonic acid 
gas, which is heavier than oxygen in the ratio of 1 ; .725; but 
the air expelled from the lungs is given out at a temperature of 
about 90®, and is nearly, if not quite, saturated with the quan- 
tity of vapour due to that temperature, which vapour and azote 
are both lighter than common air. Consequently the mixture 
of azote, carbonic acid gas, and valour ejected from the lungs, 
is specifically lighter tlian common air, and ascends with con- 
siderable velocity ; the remarkable paiftc, which occurs imme- 
diatelj after an cxpiralibn, gives lime for its ascent, and for a 
fresh supply of air to approach for tha succeeding inspiration. 

It may he remarked, that the ejected air gradually diffuses 
itself among tlie air it rises through, which renders it necessary 
to provide lor the rciiioval of .i much greater quantify than that 
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ivhich is expired ; but it will be e^dent, that, if the whole mass 
of air be ascending with a slow current, and there be apertures 
for its escape at the top of the room, the diffusion will be less 
than in still air, and much less than it woufd be, if the ascent 
were interrupted by descending streams of cold air. •While the 
vitiated air retains its heat, it may easily be shown that it will 
be lighter than common air, and consequently will ascend with 
greater velocity, and go off by the apertures ; but if it be re- 
tarded, so as to become of equal temperature with the common 
air, it will descend, become diffused, and deteriorate the rest of 
the aif in the room. 

It will be evident, then, that ventilation should be continual, 
during the time a room is in use ; that the heated air should be 
given out at the highest parts of the room, and the cooler fresh 
air should enter at the lower parts. That, previous to a room 
being used, it should be ventilated freely ; and also, immediate^ 
ly after it has been used, in order that any effluvia, which has 
collected through imperfect action of the ventilating process, 
may be removed. In warm weather, the latter change would 
be assisted, by washing, or sprinkling with water. 

But it is too common to let a room acquire an oppressive tem- 
perature before ventilation is given ; to provide no places for 
supplying cold air, except what chance furnishes; or if it be 
supplied at all, it is at the upper part of the room, so as to in- 
terrupt the ventilation, instead of amending it* 

It will sometimes happen, that, through want of attention to 
ventilation, the air will arrive at that state of density, which ren- 
ders it in equilibrium with the external air, though of a higher 
temperature. In such a case, opening windows, or ventilators, 
produces no effect in still weather; and it becomes necessary to 
resort, either to mechanical power, or heat, to change the air. 
In hospitals, and buildings of a like description, it is therefore 
desirable to provide such means of ensuring a regular change 
of air. • 

Whatever abstracts from the air the carbonic acid gas, which 
has accumulated by Tespiration, or otherwise, renders it more 
fit to sustain life, but I do not imagine the simple increase ^gf 
carbonic acid gas to be the cause of air being unhealthy ; it seems 
more likely to be owing to the avidity with which carbon unites 
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with nearly every species of effluvia, and bears it to that part of 
the human frame which is most susceptible of injuiy. Not only 
the gas frqfn the lungs, but also the whole portion of carbonic 
acid which the air 'contains, is soon charged with deleterious 
matter, when ventilation is not properly attended to ; and the 
effluvia must either be neutralised by the agency of a volatile 
acid, which possesses a greater affinity for it, or the carbonic 
acid must be removed. 

In con^dcring the principles of ventilation, it must be ob- 
vious, that it is much more necessary in some places than in 
others ; in isolated houses it may be neglected with impunity, 
but, in the confined streets of extensive towns^ it must not be 
left to chance. Even in planning towns, the im])ortancc of 
thorough scope for the winds to follow the valleys, shoukl be 
regarded, that the heavy impure air may be driven away. 
When a narrow street crosses a valley, without being crossed 
by another street, at the lowest part, it becomes very difficult 
to keep it in a proper state. But, in many cases, we meet with 
streets on level ground, planned as if it were to render it im- 
{X)ssiblo for a current oi* air to follow them ; and from the very 
circumstance of their not being pervious to the fresh air, they 
become the resort of the wretched,* with a tenfold increase of 
filth and misery. By forming the New Street in Ijondon, much 
good has been done ; and one cannot well let this opportunity 
pass, without expressing a wish, that oUicr openings may be ef- 
fected, planned with a more direc*,t view to the health and con- 
venience of the metropolis, unencumbered by massive colonades. 
Tlie giant menjbers of the Doric column were never designed 
for a screen to a toy shop. 

The usual construction of prisons renders them similar to 
the interrupted and confined streets of towns, but the improve- 
ment of raising the cells above the ground stoi'ey must be very 
beneficial ; and the extensive area, inclosed by the walls, and the 
isolated buildings of some of the best prisons, must render them 
very healthy, when a proper^ attention to cleanliness is' observed. 
All devated site is clearly the best for any building which is to 
be. inclosed by high walls; there should be as few internal divi- 
sions of the area as possible ; and long rectangular yards, with 
open railing at the ends, seem better adapted for ventilation and 
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exercise, than the polygonal figures of many of our new prisons, 
and, perhaps, quite as favourable for other objects. Where a pri- 
son is in a low and unhealthy situation, it would be desirable to 
ada|)t a machine for changing the air of the prison to the tread- 
wliccl to work, when there was a deficiency of more profitable 
employment for the power. This would surely be* better than 
cither working vanes against the wind for no purpose, or work- 
ing against the friction of a brake-wheel. 

The atmosphere of London is truly a problematical subject ; 
but it is important that it should be studied. It contains up- 
wardg of a million of human beings, each of which consumes 32 
cubic inches of oxygen per minute, and ejects an equal bulk of 
carbonic acid gas in the same time; there is also an immense 
number of animals, all tending to vitiate the atmosphere. The 
greater part of the carbon of nearly two million chaldrons of 
coals is also converted into carbonic acid gas in one year, at the 
cxpence of an equal bulk of oxygen. But the evolution of so 
much carbonic acid gas, immense as it is, almost always takes 
place at a temperature, and under circumstances, very favour- 
able for its diffusion in the atmosphere ; while the power of car- 
bon to absorb animal effluvia, very probably renders it an im- 
portant agent in improving the quality of the air of the metro- 
polis. We must, however, regret, that the ascending currents 
of smoke are almost always charged with considerable quantities 
of soot ; and that of the ingenious methods which have been 
tried to remedy this inconvenience, very few have been, in any 
material degree, successful. There arc two principles which 
may be resorted to ; the one consists in causing the soot to pre- 
cipitate from the smoke before it ascends, or during its ascent 
up the chimney ; the other consists in providing the means to 
consume the soot ; and whichever of these principles be acted 
upon^ the draught of the chimney will be impaired. Hence, for 
all operations which require a strong fire, there must either be 
a very high chimne^', or the neighbourhood must be annoyed 
by smoke. A well managed fire Vill afford very little sooty 
smoke when it is properly constructed ; but how difficult it is to 
get a fire well managed ; and, therefore, while every exertion 
to reduce the quantity of sooty smoke should be encouraged, 
we can scarcely expect more tlian a slight amelioration of the 
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evil. But, while the more extended benefit of open streets, and 
the free access of currents of fresh air, must be left to the care 
of publics bodies, ij is in the power of individuals to increase and 
improve the ventilation of their own dwellings- 

I have already noticed, that the air which is given out in res- 
piration is lighter tlian common air of the same temperature ; 
and that, being of a greater temperature than comnipn air, it 
ascends as siKin as it is expelled from the lungs : hence its pro- 
per outlet is at the upper part of a room ; but, •in some cases, 
the same opening will give admission to a stream of cold air, 
unless it be iif a peculiar construction. To avoid this defect, 
there should be a free supply of fresh air to the lower part of 
the room, and the openings contrived so that their action shall 
not be interrupted by w'inds. It will be found an advantage to 
let the ascending air flow into the space between the ceiling and 
roof. We will suppose a case where tlie vitiated air passes im- 
mediately through the ceiling into the space in the roof, as shewn 
in Fig. 3. Plate II., where its course is indicated by the dotted 
lines, the apertures through which it ascends being concealed 
by ornamental plates, AA, placed at a little distance below them. 
If cold air be forced in at the top or otherwise, it will occupy 
the lower part of the space, as at BBB, and cannot make its 
way into the tubes DD, unless it be in greater cpiantity tlian 
fills the space above the level of the tops of these tubes. The 
top C should not be longer than is mpiired for the intended 
pur]x>se, and the greater height it lias the better, but it sliould 
not, in any case, be higher than the chimneys of* the building, 
as it may cause tiicm to smoke. Where a room is retjuired to 
be ventilated, and is not next the^roof, the air-tube should be 
got by the most favourable direction into the space in the roof. 
In all cases the apertures should be provided with registers that 
can be opened or closed at pleasure. H'Uq most simple is con- 
structed in the same manner as the throttle valve of a steam en- 
gine. It consists t)f a plate A, fixed on an* axis in syme part of 
the air- tube, and is represSiited in Fig. 1. It should not be 
made to move too easily, in order that it may stand at any open- 
ing at which it is set. 

The apertures for admitting fresh air ought to be abundant- 
ly large, and covered with wire-gause, that rapid currents may 
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be avoided. The modern mode of finishing rooms is not well 
adapted for admitting fresh air, as it seems to have beein^a direct 
object of research to exclude it. But it is only necessary to pro- 
vide the means of warming fresh air before it enters, during the 
winter season, and then the motive for excluding a*ir is done 
away, and the same channel may supply it in summer, when it 
becomes dTs agreeable as it is necessary. 

When workiycn were less skilful, our apartments had a plen- 
tiful supply of air, and the want of ventilation was never felt ; 
but now that walls are rendered impervious to the air by plas- 
tering, and floors are made double, and doors and windows are 
fitted with scrupulous accuracy, the consequent decrease of tlic 
fresh air admitted, renders it necessary to attend to ventilation, 
which fifrincrly there was very little reason to provide for. Yet, 
it must be admitted, that, with a system of ventilation which wc 
can regulate, in respect to quantity, at pleasure, rooms must be 
more comfortable than when the wind entered on every side, 
and could not he excluded When one improvement is effect- 
ed many others become evidently desirable ; it is thus that art 
has made sue!) rapid strides of late years ; but the improvement 
in the construction of buildings has been slow, compared with 
that in some other arts, and the effect of close rex^ms on health 
has not been so soon nor so distinctly perceived, as one would 
Iiavc expected. The con^fort of a warm room is sought for 
much more than that of a pure and healthy atmosphere. 

It has been shewn, that tlierc ought not to be less than four 
cubic feet of air removed per minute by ventilation for each in- 
dividual in a rcKnn * ; and in the same work the following rule is 
given for the area of the ventifators tliroiigh which the heated air 
is to ascend. Let N be the number of people the room is intend- 
ed to contain, h tlic height from the floor of the room to the top 
of the ventilator lube in feet, T the temperature of the internal 
air, and t the temperature of the external air ; then, 

^ = the area of the ventilator in feet. 

75 V A (T — i) 

It will be obvious, that tbc largest ventilation is required* 


Principles of Warming and Ventilating Buildings, p. 72. Lond. 18f4. 
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when there is only a small difference between the temperatures 
of the eKternal and internal air. When the difference does not 
exceed 10 ®j and the internal air is at 60®, then, 


.9SJN_ 
V A 


of the ventilator in feet or - 7 ==?== with 

V A 


sufficient accuracy. 

There will be much advantage in dividing this area, so that 
the air may rise through several outlets instead of one ; and, 
consequently, operate more uniformly in ventilating the room. 
When the cold air enters, the apertures should be not less than 
double the area of the outlets for hot air. 

The same rule applies to the ventilation of churches, courts 
of justice, and the like ; and it is exceedingly simple and easy of 
application. 

It is not difficult to cause the ventilators to open or close in 
proportion to the temperature of the room. The difference be- 
tween the expansion of iron and zinc rods might be made the 
means of opening the registers, whenever the temperature rose 
above the intended degree. The same thing may be done by 
expansion of mercury ; and, perhaps, still easier by the expan- 
sion of air. Attendants seldom think it necessary to open ven- 
tilators till the heat has become oppressive ; the influx of cold 
air is then dangerous ; and, therefore, it is desirable that ventila- 
tion should be self-acting. They should b(*gin to open as soon 
as the tcmiierature exceeds 54® of Fahrenheit, and be quite 
open at 70®. 

In cases where the ventilation is likely to be interrupted by 
winds, it may be much assisted by placing a lamp in the upper 
tube, the heat of which will serve to maintain an ascending cur- 
rent; but it will in most cases l)e quite sufficient to depend on the 
heat generated by the individuals in tKe room ; which must, at 
least, be sufficient to raise the temperature, of four cubic feet of 
air 10 ® -in a minute for eqcli individual *. The atlvantage to 
be derived from using a lamp, consists in establishing a current 
at first, and, by that means, preventing the cool walls from con- 


• It is shewn, in the “ Principles of Warming and Ventilating Building?.*' 
p. 161, that the breath alone will warm 24 cubic feet 5® per ininule, and the heal 
gTven ofT by the surface of the boily will be equivalent to the rest. 
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densing the vapour when many people assemble in a room that 
has not for some lime been used. , 

(To be conchided in next Number,) 




A n r. V. — On certain Antediluvian Plants susceptible of being 
illustrated hy means of species note living within the Tropics. 
Hy Dr C. F. P. Dk IM.^utius. Head at a Meeting of the 
U(^yal Ihitaiiical Society of Hatisbon. 

J[ O acquire a distinct conception of tlie various changes wliich 
our tcrracpicoiis globe has undergone ; to discover the manner 
In wliich the different strata Iiavc been superimposed upon the 
internal nucleus of the earth, as well as their relative position ; 
to contemplate the first origin of living beings, and determine 
the point from whence they have proceeded to overspread the 
whole surface of our planet, are justly considered as among tlie 
most elevated pursuits, and the most becoming in which men 
can engage. For thus der^’ing knowledge from those primeval 
and silent inoinimeiits, we transform ourselves into spectators 
of ages unseen by mortal eyes, and discover the first principles 
on which to found our reasonings with regard to the origin, 
evolution, and increase of our race. 

There is but little, indeed, regarding the first history of our 
planet, and that liulo very doubtful, that wc can avail ourselves 
of, in contemplating the various conditions df inorganic bodies 
in former times, and hence we fc»rm a very difficult and uncer- 
tain judgment concerning the primitive mass of the earth and 
its chaotic changes. For, so far is it from being the case, that 
the light which has been thrown upon geology by the wonder- 
ful discoveries daily made in chemistry and natural philosophy, 
has dispcllqd the whole of the darkness in which it has been in- 
volved, with respect to the evolutions of the primoi:dial ele- 
ments, that, rather while it illustrates some things, it is per- 


* A copy of thi't Memoir was obligingly communicated for this Journal by the 
author.— Edit. 
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petually brining out others which are doubtful, and the more 
so in proportion as we direct our attention to the more remote 
periods of our planet, which have been occupied in the forma- 
tion and arrangement of the mere inorganic stamina of things. 
But, inasmhch as we find the first elements of organic life dis- 
seminated through this inanimate reign of the ancient world, 
bound in the fetters of eternal sleep, the investigation liccomes 
more easy : We are already acquainted with the determinate 
limits of different periods, the recession of the ocean from the 
summits of the mountains, the limits of the lakes and sea ; we 
have a more extended and precise )3erception of the laws which 
nature has followed, both in destroying the more ancient parts, 
and in renovating them after being much destroyed ; and from 
thence directing our minds toward higher objects of investiga- 
tion, we can form a judgment of the primitive nature of plants 
and animals, their original place, their mode of life, and the 
manner in which they have been propagated over the terra- 
queous globe. 

The present age is highly distinguished for the investigations 
made in regard to these subjects ; in France, the illustrious 
Cuvier and Favjas de St Fond^ and in Germany, Blumenhach^ 
CouJit Sternberg, and Baron de Schlotheim, have observed the 
monuments of organic beings with the greatest attention, and 
by reducing them with wonderful sagacity to still existing 
genera of animals and plants, have nobly restored to the science 
its true dignity, which it had formerly lost, since, although 
far from being neglected, it had fallen into the hands of men 
more prone to contemplate the wonderful, than anxious to ac- 
quire materials for explaining the formation of the earth, and 
who represented those precious monuments as sportings of na- 
ture, and, as it were, the illicit progeny of the parent of things. 

They have shewn that the vegetable remains of the antedi- 
luvian world belong to very difibrent geneia, some of which are 
already (veil known to us ; .while others, on the coiftrary, have 
eluded the research of so many observers occupied in investi- 
gating them, and in attempting to refer them to forms still in 
existence. W e, moreover, recognise the type of others in plants 
which inhabit the same places, where they lie overwhelmed, the 
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vatf ruin ,of priincval times;- others ore foun4 in cbuntn^ 
very.mnote from their original one» or from those ip whi^ 
similw plants now grow, thus diewing that the heat has be^ 
much greater in former times. For this reason, I diijected my 
attention, on a journey made by me through Brazil, tbward the 
investigation of those forms of plants, which might be condder- 
cd as prototypes of the antediluvian vegetables discovered in 
our own countries ; nor have my efforts been altogether without 
success, as some tilings occurred to me capable of throwing 
light upon the nature of antediluvian plants, and which I now 
proceed *to announce. 

The iree^mSt which constitute so beautiful a feature of the 
tropical regions, exhibit several characters by which they may 
be compared with the ancient plants ; but as they have been 
seen but by few botanists, and their structure is consequently 
very little known, they can scarcely afford us much asdstance in 
our effmrts to discover the nature of the veget^les dog up from 
our coal-mines. Indeed, when I saw the first spedmens of 
Pclypodivm corcovadense, so remarkable for the tesselated sur- 
face of its caudex, 1 was not only struck by the novelty of the 
drcumstance, but immediately called to mind the figures of 
cerUun petrified forms described by Stembergt under the name 
of Lepidodendron ; on comparing which, after I had returned, 
with the stems of eight arborescent species collected upon my 
journey, I found them connected by so intimate an affinity, that 
I could entertain no doubts of their generic identity ; and I trust 
I shall be able to shew that their characters are in perfect accor- 
dance. 

The caudex or stem of arborescent ferns is fixed into the 
earth by roots, which are small in proportion to the dze of the 
plant, short, and branched : it is strmght, scarcely ever flexuose, 
unless in the weaker species, ridng, somewhat attenuated up- 
wards, from the base, yhich is often invested with long sub- 
dmple fibres running down upon the root, to a height vuiying 
from 6 to S6 feet, shaded by terminal fronds, perpetually shoo^ 
ing up from the apex of the stem by a sort of renovation, the 
former fronds decaying, and giving place to a more beautiful 
covering : The Jromde arise from the stem in sjnral order, some- 

VOL. XII. NO. 93 . JANUABY 1895 . 0 
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• times densely, at other times sparsely diffused over it, and arti- 
culated by an elliptical or rhombiform base, and fall off at the 
end of two or tHree years, leaving cicatrices of various forms 
upon the surface of the stem 

In thmr mode of growth, therefore, the tree-ferns are very 
similar to palms, the evergreen stem of which throws off the 
fronds which are inserted into the bark, in the space of about 
three years, and is then marked with transverse rings, from the 
insertion of the base of the petiols ; they differ, however, from 
palms, in this respect, that, as the base of the petiols is not am- 
plcxicaul, the fronds, on falling, do not leave annular cicatrices, 
'but of various forms, according to the base of the stipes. The 
more robust the stipe of the frond, the deeper it is inserted into 
the stem, and the more marked the cicatrix which it leaves. We 
see some species, such, for example, as Polypodium corcovor- 
densc^ whose rhombiform and deeply impressed cicatrices are 
so approximate(Uas to occupy almost the whole surface of the 
bark ; others again, and those of very frequent occurrence, have 
a portion of the bark between the petiolar cicatrices free, and 
'exhibiting areas of various forms. This part of the surface is 
covered with palecc^ which in sdine arc more densely, in others 
more sparsely arranged, erect, arid, commonly lanceolate, or 
oblong, entire at the margin, or variously fringed, investing the 
stems, especially when young, with a sing4lar rough coverings 
and at length gradually falling off, or becoming obliterated. 
These paleaceous appendages derive their origin from the epi- 
‘dermis of the^audex, which is either smooth, or elevated into 
warts, tubercles or wrinkles ; and as they arc, for the most part, 
arranged in a very dense body^ in young plants, or those which 
liave suffered little from external injury, they usually conceal 
-entirely the singular, and, in so far as I know, hitherto unde- 
%ribed structure peculiar to all the^stems of ferns. This pecu- 
liarity consists in the bark's being excavated by scrobiculi, either 
elliptical or oblong, from one to two lines in depth, and from 


* These cicatrices have been called Laiibanaatzt by the celebrated Neea Fon 
senfteefr, in his excellent Handbuch der Botanik, 1. p. 243., but they have npthing 
in oeftnmon with stipules, nor are they properly organs at ail, but merely the 
marks left by the stipules after they have foUen ofil 
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two io liiur long, which are disposed in a determinate order,' 
differing in different species, and, as has been observed) only 
come into view after the paleae have disappeared. These divert 
ticula arc filled with a very fine ferruginous powder, a;ppearing 
under the microscope to consist of oblong or subangular semi- 
transparent or opakc bodies, covered with very slender hairs, 
and slicking* together, and if I be not cgrcgiously mistaken, are 
in some way subsorvieiit to the function of fructiffcation. But, 
as I intend to treat in another place on this subject, as well as 
the internal structure of ferns, I need not prosecute it farther at 
present, what refers to the external characters being sufficient 
for our object. I shall only add, that the petiolar cicatrices 
shew various semicircles near the margin, and in the disk, which 
are the rudiments of fasciculi of vessels passing from the stem 
into the btipes, remaining under the form of warts and tubercles, 
after the petioles have been disengaged from their adhesion. 

After premising this much regarding the stems of ferns, the 
characters by which the arborescent JUicites are to be described, 
are easily laid hold of, and may be applied to the specimens 
which occasionally come in our way, provided due attention be 
pmd to the various modes in which they may present themselves, 
whether the specimens be actual petrifactions or casts. For it 
is properly observed by the celebrated Rhode ♦, that the ante- 
diluvian plants of our coal-nvncs occur in four different condi- 
tions, and these of the greatest importance for distinguishing the 
genera : some consist of vegetables converted into carbonaceous 
clay ( Kohlcnschicfer or ScMcferthon and still invested with 
their bark, reduced to the state of charcoal others exhibit 
impressions of the same plant, with the surface entire, upon 
clay, slate, or sandstone others are decorticated vegetables 
themselvci? ; — and, lastly, otljers are impressions of these decor- 
ticated plants. Before coming to any' conclusion, therefore, 
with regard to a petrified fern, in order to determine to what 
sort of cast or petrifaction the specimen under examination is to 
be referred, it is necessary for this purpose that the characters 
which wc derive from the entire specimen only, and not from 
its impression, be properly understood, and duly applied. 


* Bt^irmge ntr Pyiantenkunde der Vorwelt } Bredau, fol. 
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An Arborescent FiUcite is distingui^ed by the 
marksth 

An arborescent stemy without ramification^ cr knol!a,'Stnught, 
of nearly equal diameter, marked all over nith areotet ^ueed 
by the inserdon cS the sdpes), arranged in a ^iral manner fronr 
the base upwards, and not dimiiusbing in mzc. Rhomlnform or 
oblong areoloy plane or concave, sometimes variously impressed 
or tuberculated with rows or lines of tuberctee 9>eang the rudi^ 
mcnts of tile- cicatrices of the spiral-vessels). Discrete subreti- 
ciilated spaces or interstices between the areolse. Pinnate or- 
compound^^widr. 

This genus cranpreheiids various species of Lepidodendrony 
described by the illustrious Count SterrAerg ; those, namely, 
which are destitute of true scales, for areolae are not ‘scales, but 
cicatrices engraved in the stem, nor can they be separated from 
each other but by art, and on this account are only divided 
from the internal part of the plant, in being ordinarily converted 
into charcoal, while the latter is changed into stone. It is ne- 
cessary, therefore, to distinguish between areolated plants and* 
those which are scaly, which mgy earily be done, by keefung in 
mind, besides other marks, that scales are imbricated upon 
other-upwards. 

The species of this family with which I am acquainted, are- 
the following ; 

1 . FUicites qnadrangulaius. 

With regularly rhombifonn areola?, deeply impressed at the 
base, the thin interstitial spaces similar. 

Pahnacites quadrangulatuk Schlotheim, die Petrefactm- 
kundcy ai^thremjf^igen Standptmcteyp.2&5. n. 7. pl.l8. 
fig. 1. 

Of the older coal formation, from the coal mines of Opperodai 

. in the dukedom of Anhalt, and 6? Manebachy in the duke^ 

. dom of Gothc. Sclotb. 

It corresponds with the stem of Po^podinm c^-caoadense, 
figured by JVaw, pi. S. 

S. Filiates tesselaius. 

With rhombiform areolae, having acute angles, the upper 
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ttdes sranewliat longer, marked below the middle trith 
« narrow linear dcatrix ; the interstices thin. ; 

FfOtti the quarries in the older coal formation at St Imbert, 
4n the Rhine ProvHices of Bavada. I have seen an impression 
in slate-day in the Museum of the University of*lif umdi. 

, '3. 'FiHdtea rimonu. 

With attenusUx)-rhombiform or fumlorm areolae, having 'the 
lateral angles rounddl, with two rhombiform dcatiices in the 
eniddle ; the interstices longitudinally reticulato-rimoae. 

■Lqtidodendron rmottm, Sternberg, flma der 'Vcarwdt, i. p. 

31. FI. 10. fig. 1. 

Msuiy qiecies of arborescent ferns, as we have already ob- 
served, are invested with fibres over nearly the -whole sur- 
face, but especially the lower parts toward the root. The 
presmit spedes is of this kind. 

From the quarries at Radnitz, in Bohemia. Slemb. 

4). FUidtes indms. 

With rhombiform areols, attenuated at ddier end, having 
-the lateral angles rounded, mark^ in the middle with a rhombi- 
form dcatrix ; the interstices narrow. 

Pahnacites tncisur, Schldth. p. 395. n. 10. pi. ]5.-f. 6. 

From the quarries of Wettin and Eschweiller, in Silesia. 
SiMcdih. I have also soon it from the quarries of St Imbert. 

5. Filicites4)b(xoatut. 

'With ovate acuminate areolae, marked at the b^ with a semi- 
drde of dcatrices and with twin dcatrices, rhombifiirm reticu- 
late interstices, the lateral angles rounded. 

Lepidodendron obovatum, Stemb. p. 30. pi. 6. f. 1. pi. 8. f. 2. 

At Radnitz, in Bohemia. At St Imbert. 

■ 

6. FUicUes acuJeatus- 

With ovate^ acuminafie areolae, emitting a knotted 'line from 
the base, which is marked with a semidrcle of dcatricc;^ and 
twin-dcatrices; the interstices reticulate, -rhombiform, attenuated 
at cither end, with the angles rounded. 

Lepidodendron aadeatwm. Sternb. pi. 6. f. 3. Rhode's Bey- 
trage, pi. 1. f. 5. 

From Radnitz in Bohemia, and Silesia. , 
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7. FUicites curvat^is* 

With rhonibiform areolae, longly attenuated at either end, fte 
lateral angles rounded, marked at the middle with a row of sub- 
ovate cieatriccs emitting a line upwards and downwards ; the 
interstices thin. 

Palmacites curvaUts^ Schloth. p. 395. n. 9- pi. 15. f. 2. 

At Eschweillcr and Waldcnburgh, in Silesia- 

8. FUicites squamo8us> 

With rhombiform areolae, the lower sides shorter, the lateral 
angles rounded, a double line of cicatrices towards the base ; the ^ 
upper subrectangular, the lower semicircular; the interstices 
thin- 

Palmacites squaniosiis* Schloth. 395. n. 6. pi. 15. f. 5- 

From the coal mines of Eschweillcr and St Imbert. 

9. FUicites trilohatus> 

With rhombiform areolai;, the lateral angles rounded, a tri- 
lobate mark of cicatrices in the middle ; the interstices reticulate 
and rhombiform. 

Figured by Nau in Den Denkscliriften d. k. Acad, zii Miin- 
chen. 1820. pi. 2- 

I have seen specimens of this, the stems of whicli were up- 
wards of two feet in diameter. 

10. FUicites piwctatus- 

With ovate acute areolse, marked toward the base with a cica- 
trix having tl^ form of a horse's shoe, and at the upper mar^ipii 
with a row of dots ; the interstices broadish, reticLilato^>nfluciit. 

Lepidodendron punctatum- <Stcrnb. p. 19 pi- 4. 

This is the most distinct of all the species, both in regard to 
tlic size of the cicatrices and the rudiments of the fasciculi of 
spiral vessels. Sternberg says thal he found the stern hollow, 
which, as it* occurs in the adult stems.of ferns, shows tliat the 
structure of this does not differ from that of living ferns. 

Found at the river Moldaw, in the county of Kaunitz, in 
Bohemia. 

, To what species Schlotheim's Palmacites verrucosus may be- 
long (see pi. 15. f. 4.), the impression of which is not very well 
expressed, I cannot venture to determine. 
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It ii scarcely necessary for me . to jremark, that, in elk^tiqg 
tll#Mi;'dMtictcr8, I have had more in view the distinction of «Ae 
dijBTerent species of petrified trees, than the application to eacih 
part of the name which would answer in the living spedmen. 
For the areolse, such as I here name them, are not solely formed 
of the cicatrices of the fallen fronds, but partly also of the bark, 
which, under the immense pressure which these trees have un- 
dergone, being of a softer texture than the cicatrices themselves, 
has been corrugated to their shape. The interstices, therefore, 
as named above, are only a part of the bark raised into a fold 
or wrinkle, which differs according to the form of the cicatrix, 
but the rows of warts in the areolae accurately point out the 
place of insertion of the fronds. It hence appears, that the base 
of the frond in most of the s{)ecies here enumerated has scarcely 
been an inch in diameter, and that the fronds themselves have 
been much smaller, although more numerous, than we observe 
in the living species. 

As very numerous examples of these arborescent, as well as 
of herbaceous, ferns, occur in the older Coal Formation, it can 
scarcely be doubted, that this order of plants has been different 
with regard to its numerical illation to the other families of ve- 
getables, in tliose remote times in which the Earth buried its 
vegetaUon under chaotic ruins, from what it is at the present 
day. For although we can say nothing with certainty as to the 
number of species which may have existed of the different ge- 
nera of ferns, we are yet audiorised, by many circumstances, to 
infer, that the dense forests of the primitive world, afterwards 
destroyed by various catastrophes and reduced to charcoal, have 
been very abundantly stocked witli ferns. Nor is the hypothesis 
founded upon less powerful and plausible arguments, which 
ranks the genera of this order of plants as among the first sta- 
mina of vegetation expanded over the surface of the globe, either 
when newly formed, or when renovated after the*destruction of 
a previously existing state. That ferns are the basis of* other 
vegetation, and prepare the soil for the growth of other' tribes 
springing up upon their remains, has already been well observed 
by Linnaeus. For as their vegetation is especially directed to 
the formation of very large fronds, which, from the system of 
fructification being, as it were, depauperated and depressed hy. 
the evolution of foliaccous parts, exercise all* the vigour of life 
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" in deotnApoBing' the inr, and in deriving nouririinfent rathde ftom 
the elojnents df the atmosphere dian of the earth, they 8eeBir|ire- 
eminehtly adapted for exciting the rude and inert power of the 
earlh tojptroduce more perfect tribes of vegetables. I do not, 
luiwever,*inean to assert from this, that those primitive foreste 
' Misisted chiefly of ferns : for the woods of the equinoctial re- 
' gions, which ore pre-eminently ricii in ferns, consist of trees 
much more robust than the ferns, which occupy only a seccvid- 
tuy rank in them. In like manner, we learn from a comparison 
■of the various specimens of plants dug up, that, in the ante- 
diluvian woods, the fern stems were interspersed with much lar- 
' ger trees, and, on the general destruction of the forests, have 
been converted, together with various kinds of herbaceous planes, 
into coal, now constituting tliinner strata among the car}x>naceous 
remains of other trees. Thus it is ascertained that many plants, 
^ described by authors under the name of Poacites, belong to the 
genus Scleria.; others, to other genera of Graiiiineae and Scita- 
'^mifiese, occurring in the woods of tropical countries. 

*The determination of these difierent kinds of carbonised trees 
^has been a subject of much investigation among the learned, 
•many referring all the vcgetables«of the primeval periods to the 
monocotyledonous series ; .while a few, on the other hand, have 
observed .the^mains of dicotyledonous plants among coal. 

(To he concluded in our next-) 


Art. V. — Account of the Forest Trees and 'Timber 

Trade of the Interior of Russia, By William Howisok, 
M. D. Lecturer on Materia*Medica, and Theory and Prae- 
iioe of Medicine, Edinburgh 

The mo6t coimnon spedes of wood, in the immense tracts of 
forest extending over the northern parU of the Rusnan empire, 
‘cmidat, for the most part, of the Pine tribe. In <some parts of 
■die country the pine-trees grow to a great hmght and size. The 
spedes dentnntnated in this countiyr the Scotch Fir {Pinua ayU 
veatria)^ is by far the most abundant ; and as it retmns its luxu- 
riant foliage during the long winter, it affords shelter to man, 

* These observatiojpB were made by Dr Howison during bis residence in Bus- 
glasa^EnxT. 
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mai4» t)ie iriki-«iiiaak of thejforest : it sIbo enliveos 

proepeet of these bleak T^ons. The greater thtii inlfi^ 
ntjr ^ the cold,' the firmer, and more dense it beconSes ii| the 
texture of its timber. This tree furnishes the peasantay with 
materials for constructing their cottages, boats, fenoM for incloi- 
sure, and with fuel. It is from.-die ashes of thb tree that the 
pota8hes.of Rusria are prindpally obtained ; and from dia roots, 
an abundant supply of turpentine is afforded to the peasantry, 
by very rude methods of distillation. 

The next most abundant spedes of tree in the forests of 
Rusria is the Common Birch : this, however, is confined to par- 
ticular tracts of land. It is met with principally towards the lofwst, 
in Finland ; and in the ndghbourlraod of large towns, as Peters- 
buighand Moscow. It is found chiefiy by itself, and intermixes 
but little with the extensive regions of forest. It is genetally 
rather stunted in its growth, and seldom attajns to any consider- 
able rize. It is only made use of for fire-wood, of which,’ in 
this country, where no coal is found, except in Siberia, an immense 
quantity is required. For this purpose, it is cut into lullets, in 
the woods of Finland, and the suriminding districts ; and it is 
forwarded in barks to the large towns. This tree also supplies 
the natives of the interior with a sort of wine. During the 
spring-season, when the trees contain the greater quantity of 
juice, the Russians pierce the trunks, and suspend a vessel to 
receive the juice, os it exudes from the apertures. A large tree 
will afford a conriderable quantity cf juice ; but this bleeding 
always proves injurious to its future growth. The juice bring 
fermented, becomes a tolerably good kind of' wine, having some 
resemblance to champaign.* It sells in Moscow for about two 
roubles a bottle. * 

The birch-tree supplies the natives with brooms for the use 
of thrir vapour-baths, dnd of these they use a vast quanti^ du- 
ring the year. Tb^y cut the branches in summer, when the 
trees are in full leaf, tie them together in small bunches, and 
preserve them in the apartments of the bath. From the Urch- 
dree the peasantry make thrir various household utenrils for head- 
ing milk, quass, 8ec. ; and with its bark they make basketahoes. 

The other trees in the forests of Russia arc, the Beech, the 
'Maple, Elm, Alder, Willow, and Ash, many of which grow tp a 
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gtearit'baght. • These, iiowever, fona but a very smadll pn^oi^ 
■tiaa^ tfaa forest, in comparison with the pine; and tteyare 
appiUed to no very particular purpose, escept that of bring made 
nee of indiscriminately with the others as fire- wood. From the 
roots of the ash, in the great towns, beautiful pieces of furni- 
ture, as small tables, are made. 

The Mountrin-ash, or rowan-tree of Scotland, is to be found 
ia.4reat abundance upon the outskirts of the forests, as also 
about private plcasure^rounda In the summer months, it forms 
a lively addition to the appearance of the other trees by the 
shoiriaess of its flowers, and in the autumn by its sti]l"nMMre 
tdMM^ fruit On this account it is much esteemed by both Rus- 
sians and foreigners for ornament. Its fruit, preserved in spi- 
rits, gives a species of liquor well adapted for the cold •oS this 
northern climate: preserved with sugar, it forms a marmalade. 
The native Rusrians use the berries, salted, with other wild 
fruits, at thrir ordinary meals. 

The brushwood, covering a vast extent of forest-country, 
conrists almost entirely of the hazle, the dwarf.birch or Betula 
nanat the alder, the willow, and the juniper. This last grows to - 
a large size, and is generally loaded <with fruit. 

The surface of the earth, in the forests, is covered with the 
various kinds of mosses, and heath, with several species of wild 
berries, particularly the cranberry, and the Bruimika or bil- 
berry. .These various speries of wild berries are produced in the 
greatest abundance, and supply the peasantry with an ample 
and constant addition to thrir other food. They use them when 
fresh during the summer, and salted for winter. The peasant 
and his family seldom or never rit down to a meal which is not 
one-half composed of these preserved fouits. 

It may perhaps appear surprising, that amongst the trees now 
specified I have not mentioned the Oak, the monarch of the 
wood.'* But in the great tract of countiy through which I have 
passed, upon the Moscow road, in the neighbourhood of that 
town, as’ also of Petersburgh, I do not recollect of ever having 
seen one above the thickness of a man's arm, and even of these 
very few indeed. 

When in Moscow, I was told by Mr Rodgers, a British agri- 
culturist, settled for a great number of years in tliat neighbour- 
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bCMMit a gendeman of egOenaive information, and wlm fMI de- 
amtad fiarticular attention to the subject, that whenever an aak^ 
exceeding in thickness a man's arm, made its appearanM ed 
the surrounding forests, it was immediately cut down by the 
woodmen, taken to the* large cities, as Moscow, and sold to 
the carriage-makers, who paid a considerable price for it, to 
make the axle-tree of sledges or of droscKkcts^ for which, from its 
durability, it was peculiarly adapted ; and that, of late years, 
such a tree can scarcely be met with. That gentleman had re- 
peatedly mentioned the circumstance to Count Romanzoff' (upon 
whosh estate he is settled), as also to various noblemen about 
Moscow, pressing them to put a stop to it, but as yet without 
success. The alder-trees suffer nearly to the same extent. 
Whei> the peasantry meet with them in the woods, they imme<- 
diately cut them down, and make snow-shoes of the twigs and 
bark, for the winter ; so that they also are becoming rapidly 
scarce. The hares also prove very destructive to the alder by 
barking it for food, during the winter montlis. In the southern 
parts of Russia, however, as in the neighbourhood of Kasan, 
there are forests of oak ; and from these the timber which is used 
in the construction of the Imperial Navy is furnished. 

I shall now make a few remarks upon the numerous and im- 
portant benefits which these forests contribute to the general 
comfort and wealth of the proprietors and peasantry of this great 
empire. 1^^, They furnish them with fir-timber of the finest 
kind, possessing the most durable and dense texture, and in the 
most profuse abundance, with no trouble but ^lat of cutting down. 
Of this timber, as already mentioned, with the addition of a little 
dried moss stuffed into the interstices, they construct their tsbcbs 
or cottages, vapour-baths, and other buildings. In the interior, 
they make little or no use of brick, stone, or lime, excepting in the 
construction of churches, peatches or stoves, and chimneys. Their 
wooden isbas are warm and comfortable, and are far superior, in a 
climate sileh as this, to those built of brick or stone ; they are soon 
heated, and when once this takes place they retain ‘beat long. 
Of this timber their furniture and utensils are also made. In 
large cities, and in the houses of the nobility in the country, of 
late years, they are gradually introducing mahogany, which 
they get from America, at a reasonable mtc, by vessels coming 
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Ar R— wwi pradaoe, whidi would otherwiae arrive ia ballaaii 
aad tlda they prefer, fiom its beauty, to the timbor their own 
ipowth, &rinaking furniture. 

tte peamtiy have little or no taUow or (nl ; what they can 
protore is entirely oonsumed at the shrines in the churches, and 
before the images in dior isbas. To supply the place of candles, 
tih^ take long biUet8,of that species of fir.tree vriiich abounds most 
in rerinous matter ; these they dry carefully near their peatchea, 
during the tedious vdnter, and split, as occanon reqiures, into long 
pieces, resembling lath for a bouse. When a traveller arrives, 
er when a lig^t is required, one of diese is lighted at the pbatch, 
and fixed in a wooden-.frame, which holds it in a horizontal po> 
ntion. It gives a Inright flanfic^ and bums for a short time ; 
when another is substituted. i 

The extennve forests furnish to tlie proprietor a oonsi- 
deraUe addition to his revenue, from the potashes, charcoal 
aad turpentine which they afford. The potash, or vegetable 
alkali, is made from every species of wood indiscriminatdy. 
When a suffirient quantity of ashes is collected, they lixiviate 
them, and pack them up into casks. These are conv^ed down 
from the interior, by means of inUnd navigation, to Peters* 
burgh, Riga, and other sea.ports, where they are kept in ex- 
tensve warehouses bdon^ng to government. There they are 
brokm up, the ashes collected in heaps, the good carefully se. 
parated from the bad, and repacked, in the presence of the fo- 
r^gn merchant who purchases them. 

In pasting throqgh the country, during the night, we rqieat- 
edly saw great volumes of flame isscnng from the forests ; and, 
during the day, whilst travelling iq*the woods, we observed that 
Bsany of the finest trees had thtir internal wood burnt complete- 
ly into charcoal, from the fire ascending up the centre of the 
' tmnk, whilst the bark remained entire and seemingly uninjured. 
To make charcoal, tiiey cut down every species of wood indis- 
criminately, form it up into large cones or {nles, coVered over 
with turf,' set fire to them, and allow the combustion to advance 
ill a elow pipgrestive manner fmr some days. The cone is then 
pulled down or scattered, the charcoal collected, and sent to 
Petersburgh, Moscow, and other great towns, where it is con- 
' sumed in the large works of government, as powder-manufacto- 
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riMi-ftiutideriM, and in khahiens', in great qumtitieB. - The moM 
oC vaed consumed in these various ways must be vevjr.greab'*. 

The finests supply tuipentinewith little labour, and at a inw ieC 
no expenoSk It is the different spedes of fir-tree or pne wMdi 
yield this article ; it is dislalled from the bottom of the trunk 
and the roots, which are left in the earth after the tree is cut 
down. These are dug up,and bndten into chips by the hatchet^ 
then put into the boiler, and the tuipmdne extracted by chstil> 
lotion ; the r^use of the boiler fumi^ng fuel for the next fire. 
During the course of the day, mth one of these boilers, a peasant 
will (fiibun, upon an average, fronr 4 Ih. to 5 lb. of turpentine^ 
and even this quantity might be considerably increased. Ifthe 
number of stills, upon a larger and more economical pru». 
dple, arere increased, the quantity of Surpentine which nu^t 
be obtained in the course of a year upon a proprietor's estate 
might be very considerable, and would much enlarge his revenue. 

The forests also furnbh materials for the roads. The young 
fir-trees having their branches lopped off, are laid Itmgitudinally 
across the rood, close to each other, and covered vdth a layer of 
earth or sand, to fill up the interstices. Roads of this descrip. 
tion are formed by the peasanbry over hundreds of versts,, and 
through marshy ground, which could only be done in a country 
where wood is in such abundance. Upon one part of tiie great 
Moscow road, however, they have lately been collecting large 
masses- of stone, which they break down by fire of peat or moss 
placed under them, when they are rendered brittle by the severe 
frosts. 

It is amongst these forests that the wild honqr is got, ibr 
which Russia is celebrated. • Mead made from it is in great esti- 
mation among the peosantiy, and is sold in the towns as a sub* 
stitiite for sugar, and various other purposes. Considerable 
quantities of this bonfy are annually exported to Great Britain 
and other countries, The wild bees make their hives in the hol- 
low trunks of the aged or injured trees, where they are sought 
after by the straggling woodmen. 

The exportation of timber affords a conriderable adifition to 
tile revenue of the government, as well as to the private fivtuhe 
of the proprietors. It is a grand source of labour to the industri- 
ous peasantry settled upon the estates, and likewise to the ship- 
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pag and iuhabitaate of other countries. These forests oonrist 
entirely of ndfeural wood, which receives nrither the care nor in* 
chntty of nuun during its growth. Labour, however, might be 
emplnyed to much advantage in thinning and clearing away the 
superfluous trees, when young, so as to allow the air to circulate 
freely amongst those wluch might be permitted to remain and 
grow up to a full size. In the forests, the trees are. so thick - 
that they destroy each odier before they attain to any conrider- 
able rize ; and, in that way, it is only a few of the strongest 
which survive the general wreck. The wood of conriderable 
girdi, which was to be found in the vicinity of the road-ridtis, ri- 
vers, lakes, or canals, particularly in the nrighbourhood of great 
towns, has been of late years cut down, and little or none but 
that of a stunted description remains in its place. The timber 
cut for the use of government, and for exportation, is now pro- 
cured from a very great disUmce,— hundreds, and, sometimes, 
thousands of versts, into the interior, and that distance is gra- 
dually increaring. Even there^ it becomes necessary to bring it 
a considerable way, from amongst the forests, where it is cut 
down, to the lakes or rivers, by means of which it is floated to 
the sea-port towns. Labour, however, in the interior of Russia 
is of little value. It costs the nobleman next to nothing. The 
peasantry upon his -estate, b<nng a kind of slaves, receive no re- 
gular wages. 

The mercantile transactions throughout Russia are conducted 
by native merchants, who, although feudal dependants of the 
nolnUty or of government, with a few exceptions, understand 
both the Rusrian and English languages. They are of course 
well acqufunted with the country, the people, their manners and 
customs, and with the mode of travelling. Many of them pass 
the winter months in the villages of the interior. Hemp, flax, 
tallow, iron, and the vwious productions ‘of the empire, are pur- 
diased in this way. Originally these article^ are produced upon 
the estates«of the nobles in the interior. Th^ ore purchased 
upon the spot, by the native merchant, who is a middleman, 
having no direct connection with the goods. They are forward- 
ed to the g^reat towns, where they are resold by him to the Bri- 
tish, or foreign merchant or agent, with considerable profits ; 
who i^^n sends or sells them to his correspondent, the merchant 
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m ^attain or other oouaLries abroad. All these importoBt ar« 
tsdbs ther^ore, must passthrough this long and intneate course 
in which the various individuals concerned have thmr profi^^hs 
afford them the means of life, and some even amass fiartunea. 
At home, the merchants, retailers, or shop-keepers^ must like* 
wise have a share, before the articles reach the copsume^ 

The Russians, of ranks, act with great prudence and cir- 
cumspection in their mercantile transacUons. They know wdl, 
and daily exp^ence tends to confirm it, that formgners must 
have their produce at all events ; and, on that accoupt, they ne- 
ver enter into a bargmn, or deliver the goods, unless the whede 
of the price be paid in advance ; and even one-half of it some 
months before they are delivered ; consequently they are protect- 
ed against every risk of loss. A Rusuan, in his transactions 
with a foreigner, makes no bad debts, whatever may happen when 
matters arc reversed. The native merchants, who ore bearded 
and whiskered men, form a considerable, and, I may add, opu- 
lent body of individuals, some of them being possessed of large 
fortunes, and, of course, from thmr low origin, made entirely in 
trade. 

This class of men ore repiarkably jealous of the Engl i sh or 
foreign merchants, who, of late years, have been in the haUt of 
sending their sons or relations, at an early age, to board in the 
villages of the interior, with a view to learn the language, which 
is very difficult, and becUIne acquainted with the trade. These 
young men, in after life, becoming merchants, may go to the 
interior, purchase the goods, and Uunsoct thmr own bunness 
with the noblemen, to the exclusion of the native merchants, and 
with the saving of his large profits. It is surprising to see what 
wealth these bearded gentlemen display in Moscow and Feters- 
burgh, oir particular holidays, in their equipages, horses, in the 
livery of their servants, •and in the dresses, ear-rings, and neck- 
laces of their wives and daughters. 

My friend was a gentleman under the peculiar circumstances 
now alluded to, he and his partner having rerided a great num- 
lier of years in Russia ; both they and their predecessors having 
had extenrive contracts to supply the British Government with 
timber for the Navy during the wars. From an early period of 
life, one of them had been in the habit of transacting their 
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business in the interim, and in that way had graduiJly aoqiur^ 
a knowledge sf the country, the langu^, the manners, d^ 
BBode flf living tA die natives. They transacted thdr bunness 
direW’with the noblemen, to die entire exclusum of. the hadve 
mecdtants ;tof course, enjoying both his profit mid dimr own, to 
wfakh^hdr active and increased industiy so justly entided them. 
Tins, however, is a rare instance, and no means common, 
tern OF no other British merchants b^g in the halnt of d<nng so. 
From those pecnliar circumstances, and the liberality of these 
gentlemen, an opportunity was affiirded me of visiting a part of 
die eonntiy, seldom or nev» before viewed by any foreigner, 
of travelling in the particular manner which we did, and of liv- 
ing among the natives, where not a word of any language but 
Russian was qioken. This could not have happened to mf under 
any other chcumstonces, and it was during tUs journey that the 
matter contidned in these pages was collected. 

ifaving made these remarks, I shall trace the system gradu- 
ally as it iqiplies to the timber trade, from the period when the 
proprietor first disposes of the timber, to the period when it ia 
diij^ied for exportation. 

• 

When the Rusrian proprietor wishes to dispose of the timber 
ujkm Ins property, and to omivert it into money, he goes him- 
sdf, or sends a qualified person to Petersbuigfa, 'or other towns, 
for that purpose. On bis arrival, he fends for a merchant, who 
probal^’ enters into an agreement with him for a certain num- 
ber of trees, of such dimensions, and of such a quali^, to be 
ddivCred there, at a cerUun price, agreeing, at the sable 
time, to go out to hb estates in the. country, as soon as the tim- 
ber shall be cut down and prepared, to measure and receive it. 
When he cannot procure a fbrdg^ merchant who will do ro, he 
appfies to the native merchant ; and in both instances, a consider- 
able port, generally the half of the money agreed upon, b paid 
him in advance. Having completed the bargain, ondgot the ar- 
ticles cA agreement legally made out, he returns to hb estate^ and 
sets Ins peasantry to work in picking out, cutting down, and 
dragging the trees from the forests, to the lakes or rivers. Tlus 
work generally takes place during the ainter months, in order 

3 
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tiuit vnsc^ thing may be i»ady for semUiig it 

port, as won as the winter breaks up. . * s. . 

The male population of the country are brought up fimn In* 
(ancy as woodmen. Every indiiddual carries a small Jiatohatdp 
his belt, and is employed in the forests from the.ooe.year'a ei|il 
to the other. These men, and likewise the females, are in a man> 
ner the property of the nobleman^ and must submit to every 
species of drudgery iu his service. They canitot leave the .seal 
iqxm which they arc bom, without ,his permisrion ; and when 
they are allowed to do so, and to go to any distance, they ooi|r 
tinue in the same state of bondage, paying him annually a cer- 
tain sum of money, iu proportion to his avarice, and the extent 
or success of thdr own industry. 

These* woodmen are sent into the forests under the charge of 
on overseer, where they (nek out the trees whose trunks are of 
the dimensions required. These are always the hugest, and 
soundest in their timber, which can be found ; and, at times, 
such are scattered over a considerable extent of forest, so as to be . 
discovered with difficulty. When they have found a tree of the 
dimensions and quality required, so many of the people com- 
mence with their hatchets, and cut it down from the, root. 
They then lop off tlie branches completely, and the top. There- 
after they strip off the bark, which is reserved for other pur- 
poses. They round the stem at the top, and cut a circular notch a 
little' way down, for the rope to which the horses are afterwards 
attached, to drag it to the river or lake. the opporite end, 
they make a circular hole in that part of the woAd which remains 
projecting after the tree has fallen, and which is formed by the 
outer timber on both rides of it, being removed by the repeated 
stndtes of the hatchet in cutting it down. The intention of thia 
hole is fp fix handspikes into, so as to enable them to move it in 
any directimi which may be found necessary, and to steer it 
clear of eve^ obstruction, whilst tlie horses are dragging it 
from the fi>rest to the water-side. All these trees are of great 
rise^ and, in the density of the timber, from the intmise cold of 
this northeni re^on, they may be said to be the finest in the ■ 
wotld. ' These men, by being accustomed to handle tiie hatchet 
from their earlier years, and from possessing great strength of 
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body^ hare- aotpHred such dexterity that thqr aecompiirii di*. 
work nol^ mentioned in a much shmrter space of time than can 
weU be imapned. 

Tins wofk is carried on during the winter, when the forests 
ace cowered with several feet of snow. At times, befiare the 
intennty ai the frost has taken such effect as completely to 
Hhrden its surface, to make it strong enough to sustain a per. 
sen's weight, the woodmen are obliged to make use of snow 
shoes^ to- enable them to traverse the woods in search of trees^. 
and to prevent them from rinking in the snow. Eveiy^indivi- 
dual has them, and becoming expert in thrir use through prao- 
tine, he easily makes his way over the surface of the snow, when 
without them he could hardly advance a few steps vrithout 
unking to his middle, and the work could not go on. 

When the fir tree is cut down, and the branches and bark 
taken off, they next drag it to the ice of the river, mr lake, 
upon which it is afterwards to be rafted. For this purpose,, 
ropesare fixed to the drcular notch cut round the upperextremity 
of the tree, and horses are yoked. These horses are the hardy 
natives of the country, snudl, lively, and animated, very shaggy, 
and generally of a brown colour. In the interior th^are general, 
ly unshod, but will traverse any sort of ground up to thrir middle 
in snow. During the winter months, they are seen toiling in a 
odd of twenty degrees below die freezing pdnt of Reaumur, as 
white as snow, covered with icicles and hoar-frost. During 
summer, th^ labour under the extreme of heat, and covered 
with perspicatioft. Such were the animals, which, along witb 
their brethren from the banks of the Volga, Kuban, and Don, 
composed the irregular cavalry of the Russian army ; and which 
sustidned unuagured the fatigues of the campaign, as also the 
severity of the vrinter, which, upon setting in, in the short space 
of one night, proved destruction to nearly the whole of those at 
the Fimich army, natives of a warmer climate, dyring its dis- 
aatrous retreat from Russia. 

The peasants yoke from five to nine horses to each tre^ aooor- 
^Dg to its rize, the nature of the eountiy, and the distance tbey 
have to go. They are all yoked in a straight line, one befbre 
another, as the intricate narrow paths through the wood wiB not 
permit of their going in any other way. One man mounts 
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ufM the leedtog horae, and another upon the middle 
whilst nthers support and guide with handspikes the la^ and 
distant end of the tree, to raise it over the elevationa of the 
snow, and to make it glide smoothly along. The oonwyance of 
these large trees, the long line of the horses, the number of boors 
accompanying them through the forests, and across fields of 
snow, present an appearance very interesting. The dragging 
of these trees out of the forest to the lakes or rivers, is at all 
times a business of great fatigue and labour, which can be done 
with mq^t facility during winter over the surface of the snow. 
If the frost is severe, it is managed with less difficulty, as the 
tree then glides more comly along the surface. 

To accomplish it in summer would be a much more serious 
piece of work, many of the trees being above 70 feet in length, 
and of a large diameter ; from the ground being covered with 
heath and brush-wood, and from the intense heat' of the sum- 
mer. Almost the whole of the warm season is require^], after 
the timber is brought down to the water side, to raft it, to for- 
ward it through a long and intricate navigation, over a great ex- 
tent of country, in some instaqpes above 1000 versts, to the great 
towns, where it is delivered to the merchant. When delivered 
there, it must remain 'during anoUier winter, to be shaped, and 
fitted for exportation, in such a manner as to take up as little room 
as posable on shipboard ; So that, with every possible dispatch, 
it is generally impossible to send it abroad before the second 
season. In this way it does not reach England till nearly two 
years after being cut down. 

The trees conveyed in the nxinner described to the ice of the 
nearest or most convenient lake or river, and gradually collect- 
ed from^thc different parts of the forests during the winter, re- 
main until a little time before the opening of the waters, when 
the timber-merchant aq^ his assistants arrive from the towns to 
receive it. The nobleman, or his overseer, then meet the mer- 
chant, when they examine every tree separately, in its* quali- 
ties and dimensions. When satisfied, the merchant puts his 
private mark upon each, with a sharp instrument made for the 
purpose, and numbers them, all which arc entered in his book, 
and also in the cheque-book of the proprietor. Such trees oa 
are defective in quality arc rejected, and dcAoniinated Brgalre. 

£ 3 
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Those received are rafted together, to be sent to their dtslhiff* 
tion; ** 

* Our journey was made for this purpose, and, on^ the exami- 
nation of several hundred trees, the proportion of those rejected 
was as one to ten. Much discernment and discrimination, ac- 
quired only by experience, are necessary in the examinatioa o£ 
the trees. It is chiefly by the strokes of a hatchet along the 
trunk, and the sound arising from it, that they judge of itm- 
soundness or rottenness within. A small blemish or discolour- 
ed ipot upon the surface of a tree, which would appear, as no- 
thing to the inexperienced observer, sometimes denotes rotten- 
ness existing in its interior, to such an extent as to render it 
good for nothing. Of this I saw several instances, and to be 
convinced of it, I laid open the suspected part with a hatchet, 
when I was surpriscKl at the extent of rottenness which it ex- 
posed. When satisfied of its sound qualities, the quantity is 
ascertained by measurement, and the tree is marked off. This is 
a very laborious employment, it becoming necessary to turn every 
tree over and over amongst tlie snow. During the course of a 
night, it frequently happens that^the labour of the preceding 
day is rendered useless by a fresh fall of snow, which, freezing 
(irmly around the trees, wedges them so completely, that the 
fVozen snow must be knocked away before a tree can be moved : 
this the peasants do by means of*' wooden handspokes. The 
wood-merchant is gcneraHy obliged to take up his reridence in 
the uncomforta]^>lc isba of the boor, or, as sometimes haf^ns^ 
if none of these arc in the neighbourhood of the timber, in a 
'wretched temporary hut, constructed of the branches of fir- 
trees. In neither of the circumstances is much comfort to be 
found. In the former, he must live on eggs, milk, black bread, 
and quass, amongst the boors, with a hard wooden bench for 
his bed ; whilst in the latter, he must c^ist in the miserable hut, 
amidst the smoke of the green wood, which the}^ bum, sleep- 
mg and eating in the best way he can. 

It is surprising at what a cheap rate the wood-merchant pur- 
chases these trees in the interior of the country. For the finest 
which the forests produce, the proprietor of tlie estate never re- 
* ceives above sixty roubles, which, at the present rate of ex- 
change, does not fimount to .£^3 Sterling ; for inferior ones pro- 
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portieinlly less; and for that snm* beside* the ->]a!Mur already 
bmwwtid^ be engages to float it to the s^prat, or place of its 
deslitMtioiiy 'free of every expenoe. To bdance this, ^ pro. 
prietor 'idwajrs'recdves his raon^ in advance before the timber 
is sent ofl^, and is insured agiunst any loss ; whilst ^e fotdgn 
merchant has to advance the money, pay his travelling ex. 
penees, custom-house dues, &c. before he receives any return. 

The timber separated from the braedeey is formed into rafrs 
by the boors, by making the trees fast to each other at both 
extremities, and' crossing these again with others. The rafts 
are maje of a size proportioned to the depth and breadth of 
the water upon which they are to be floated. Upon -eadi 
raft a small wooden hut is constructed to afford abater and 
a' place of rendence for the boors who guide it along, and 
in whicli they keep the provisions necessary for dieir voyage. 
This work is performed upon the ice of the lake or river upon 
which the trees have been collected ; and as soon as it (pves wayat 
the opening of summer, the raft gets afloat. The.timbes of large 
dimensions must be rafted ; whilst that of a small ^e, or when 
nut into deals, which of late years the boors in this part of the 
country are enabled to do b}!^ means of mill-saws, may be placed 
in tlie large flat-bottomed barges peculiar to the country. Each 
raft is put under the charge of so many boors, according to its size, 
who live upon it, and direct it towards its destination. As these 
men are the feudal slaves of the noble, and as they cany their 
provisions with them, although absent for months on their 
journey, they cost him very litde. When they have once set off, 
they proceed along the lakes, canals, and rivers, through that 
vast extent of country lying, betwixt the Biel Ozer or White 
Lake and Petersburgh. The rafts are ]wopelled along by sails, 
by pushing with paddles, or by horses ; and when on the rivers, 
by the currents always sunning from the interior towards the 
sea. In this way, winding along, -day and nigh.t, th^ traverse 
many hundred versts. The timber which my friend raceived, 
and marked off, during our journey, was rafted upon the water 
of the Biel Ozer or White Lake ; and in its course towards 
Petersburg, in the neighbourhood of which the nobleman had* 
engaged to deliver it, traced its way along the Koija Biver, 
across the Maria Canal, part of the Onega Lake, the River 
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Bwer, and fiMi the faukga 43anfd. Across these great 

iakes, lesemUmg^aeasiii'exteiiti liw Bav'^ticm is.at timesrdiffi- 
citk aild daiigerous. Storms mid sudden gales of wiod &e- 
gently occur^ driving the vessels and timber-rafts frora the 
sides into |he middle of the lakes, out of sight of land^ e^fUsn 
proving destructive to them, and fatal to their crews. In order 
to prevent such accidents, Peter the Great set a-going the Lado- 
ga Canal ; and ader its completion, the vessels whieh formerly 
navigated tlic lake were conducted along tlie Canal, protected 
from every risk. The rafts having passed along tlie Lado- 
ga Canal, enter the mouth of the River Neva, and the. stream 
carries them down to Petersburgh.' 

The timber when collected into the yards of the merchant, 
imdeigoes a' farther preparation. Each tree is cut into a square 
form on the sides, or reduced to a log, so as to occupy as little 
room as possible on shipboard. When that ojieration is iinish- 
ed, it is floated down to Cronstadt, where it is taken up 'by 
vessels appointed to receive it, and transported into other coun-* 
tries. 


Aet. VII.~Ow t/ic modes of Notation of JVeiss, Mo/is, a9id 
Hauy. By A. Lew, Esq. of the Academy of Paris, &c. 

Although the geometrical problems afforded by crystallogra- 
phy are all very simple, and may be* solved by means of one or 
more plane or spherical triangles, yet it is convenient to have for- 
mulae for the caijps which occur most frequently, giving imme- 
diately the values of the unknown quantities, in function of the 
data of observation. Some of these formulae I have had occa- 
sion to investigate, and I now submit them to you for insertion in 
your Journal, if you think any benefit may be derived from 
them. On this last point, I confess t have myself considerable 
doubt, because they have reference to the»notation of Ilaijy, and 
because many other modes of expressing the relative position of 
secondary planes to those of the primitive, have lately been pro- 
^ posed, which, if generally adopted, would of course render my 
investigations comparatively of little use. It is true, that it does 
,not appear to me that any of these new methods presents a 
•degree of simplicity, or any relations to iheorcticnl views, which 




ercn ’adce it-oeceaiatyior oppovctuw to -dier attindy thei lao* 
gu^go of Htriiy. As the o^eet in oaotamplatioa is so siBllfils^ 
it might have been expected Aat manyvdiffisrent methods wmdd 
Imva arisen ; t^-easier a thing is to do^ the greator number 
ef wj^s generally are proposed to do- it, the diffierenm of wludi 
are insignificant, but to which, however, great impartaaoe often 
is attached. To be bettor aUe to appredme the-camparalive 
ad v a n t ag es of the new method of deugnation, 1 shall bri^y state 
>in what essentially consiat the two prindpal ones, I mean those 
of Professors Weiss and Mohs. 

In ^e first, all the planes of crystals are referred to three 
rectangular axes, in all the substances, the primitive form of which 
is dthor a rhomboid, or an oblique rhomluc prism, or a doubly 
oblique prism. These axes correspond, then, to those q£ some 
octdiedron with a rhombic or square base, which may always 
be assumed as the primirive. The pontion any stoondai^ 
plane is then determined, by giving the lengths of the parts of 
two of these axes, cut by a parallel plane pasdi^ through the 
extremity of the other ; and the notation by which, according to 
this method, a secondary plane is represented, is | mo, n&: c | 

a, hf c, being the lengths ofi the axes, and may'nby the parts of 
the two axes a and b cut off by the parallel plane drawn through 
the extremity of the axis c. If the secondary plane be parallel 
to one of the axc^ to by for instance, its corresponding sign will 
be [ m a : 006 : c ( ; if parallel to two of the axes, to a and by it 

will be I 000 : 00b: c | . For substances derived from -a rhom- 
boid, the method is analogous, one of the axes to which secon- 
dary planes are referred, is that of the rhomboid, and there ore, 
for the sake of symmetry, three others perpendicular to it, in- 
clined, to one another at an angle of 1S0°, and correBponding to 
the perpendiculars drawn from the extremities of the superior 
edges of the rhomlxyd upon its axis. For substances whose 
primitive form is an oblique rhombic prism, or a doubly oblique 
prism, this method will require some modification, which has 
not hitherto been made. It would, however, apply to forms 
derived from an oblique rhomlnc prism, if the property of these* 
forms assumed by Haiiy was found generally to obtmn ; for then 
the secondary forms might be conceived to derive from an ocuv- 
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hedroo witli a rfabnddc 'baBe/with the occurrence of <Mily half 
the numlier of faces 'wfaidi symmetry would .require^ ^ 

The Aethod of Professor Mohs may be shortly stated to be 
this For each of bis five or nx systems of crystallisation, diere 
are scries qf secondary forms, the terms of each series having to 
one another some simple relation, founded on properties which 
have bera found to obtain among erystals ; and the sign he ttses 
to dcfflgnate any modification, indicates the series to which that 
modification belongs, and its rank in that aeries f . 

Each of these two methods may be contended to have over 
Haiiy's the advantage of not being based upon a theoiy,of the 
formation of crystals ; but should that be thought an important 
objection to Haiiy's designation, it appears to me that his rigns 
might be retained, without any reference to decrements : they 
would not designate, then, the number of rows in breadth and in 
height, by the subtraction of which, in the superimposed laminae, 
some secondary face is supposed to be produced ; but they would 
indicate in what ratio the edges of the primitive are cut by a 
plane parallel to the secondary. 

The method of Professor Weiss is not yet adapted to two of 
the most frequently occurring forms, the oblique rhombic prism, 
and the doubly oblique prism ; and whatever modifications ore 
made to fit it to those cases, it docs not appear that it will be pos> 
uble to use three rectangular axes, consequently all its geomes 
trical simplicity and the facility it may now afford for calculation, 
of no avail. 

The method of Professor Mohs has the advantage of cxpressii^ 
some very curious geometrical properties of the secondary forms, 
most of which had, 1 believe, been noticed by Haiiy, in treating 
of what he denominates hypotlietical primitive form. Thus, 
the rign by which Professor Mohs designates the dodecahedron 
of the variety paradoxate of carbonate lime, shews at once 
that the inferior edges of this dodecahedron are parallel to the 
inferior, edges of the rhomboid inverae* vtaA. tha( its axis is 
three times that of the rhomboid, the inferior edges of which 
would coindde with the inferior edges of the dodecahedron. 

• 8e NOi V. of this JowrmtA, and the several papers published by Mr Haidin* 
where this mode of designation is used. ' 


• Weiss^ MohSy aid Hauy. ^ 

But thcflie properties are easily deduced from the sign given 
by Haiiy for the same modification ; and no greater difficul- 
ty is met with in any. other case. The signs of HaAy,.as 
well as those of Professors Mohs and Weiss, express some pro- 
})erty of the new modification : they designate, as 1 mentioned 
before, in what proportion the edges of the primitive are cut by 
a plane paridlel to that modification. Since some property of 
the modification must be used to designate it, why, when tliese 
properties arc so easily deducible from each other, should the one 
be preferred to the other? It appears to me, ^besides, that the 
method of designation of Hauy has the advantage of shewing, in 
the most distinct manner of tlie three, the position of the. second 
dary planes, with respect to. those of the primitive. One incon- 
venience peculiar to the method of Professor Mohs is, that the 
same modffication may be sometimes designated by two di&rent 
signs ; and two different forms, as to their position with the pri- 
mitive, appear to me to be represented by the same sign. The 
property of a modification having its planes tangent to the edges 
of another, and that of the simple ratio of tlie axis of a secondary 
form to that of the primitive, when the horizontal projections of 
lx>th are ccjual, which form the base of the signs of this method, 
tliough simple enough in the cose of the rhomboid, or of octo- 
hedrons with square or rhombic bases, seem far from being so 
in every other ease. It appears, also, that the observation of a 
secondary form in a particular substance, will occasionally intro- 
duce a new scries in the system of crystallisation to which that 
substance belongs. 

As to the relative simplicity of these notatidis, Hauy's me- 
thod has certainly no disadvant^c. The notation of Professor 
Weiss is more uniform, but not so simple ; and that of Profes- 
sor Mohs * does not appear simpler, if so simple. 

From* the preceding considerations, I would conclude, that 
there is not apparently sufficient ground to prefer either of the 
two new metl^^s to that of Haiiy ; that this last'^lnode of de- 
signation may require some alterations, but that they caTt.be in- 

* Annexed to this paper will lie Found the description of a crystal of Eudya* 
litc, for which I have given tioth the signs of Haiiy and Profesaor Mohs. It is 
is one of the simplest cases of Mohff, all the rhomboids of that form belonging to 
the same series. 
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•ttoduced williout dianging dtagether the notation. Indeed, 
-unless the advantsiges of .a new method .be very obvious, ought 
<we hM to adojit that of the man to whom we are indebted for 
-the science of ciyatallograjdiy ? 

The fcamulee 1 am now going to eacplain, will therefore, 1 
teust, be of scane use ; and, at all events it is easy to deduce 
from the results they lead to, the correqxmdii^ agns eS. Feo&s> 
SOTS Wdss and Mohs. 

I shall begin with the forms derived from e rhcmboid, which 
are so numerous and so interesting. I denote the different parts 
of it in the same manner as Hauy. I designate by (P, F) the 
inddencc of two of the primitive faces meeting in one of the su- 
perior edges by (P, cf ) ; the inddeiice of one of the primitive 
faces with the plane whose sign is a', and which replaces the 
summit of the rhomboid by a plane perpendicular to the axis. 
The following relation between (P, P) and (P, o'), is imme- 
diately obtained : 

cos ((P, o7— = 


I shall have €x;casion to use, in the following investigations, 
the tangent of the angle (P, o') — 90^ ; that is to say, the 
angle of one of the primitive faces with the axis ; and in order 
to obtain for this new trigonometrical line a formula calculable 
by logarithms, I proceed in the following manner : 

sin* ((P, O') — 90“) = ^ = 3~4co^4 (P,P) _ 

1 — 2 cos (P‘, P) _ sin (P, P) — 2 sin (P, P) cos (P, P) 

“ 3 ~ . 3 sin (P, P)~ ■ — 

sin (P, P) — sin2(P,P) 

~ 3sin(P,P) - 

ein I -sin[M^ 4- } 


(L’lI!) 
2 


6 sin — a cos ' 


(P.P) 
2 


— » cos ^ sin g — — cos — 5 — 

* ^ - conscHjiicntly, 


6 sin 


(p. p) „„s (p. p) 

”2~ ‘"s-g- 


cos r3 


(P, p) 


2 





Weits, MfAst aJld Ha^. 


Uin*((P, o') — 90") = 


«n«C(P,o')-.9(y*) 
cos*((P, o') — 90") 
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-cosSt^ 

4ca.»C-^ * 
#8 


u formula which may easily be calculated by logarithms. The 
(P P) 

quantity — cos 3 — ^ ■ will always be positive ; for the three 


equal angles (P, F) of the summit of the rhomboid arc together 
greater than two right angles, and less than six, consequently 
3 (P F) 

— 4 is greater than one right angle, and less than two, and 
a P) ‘ 

— cos 3 -- ^ ' IS positive. 

1 shall first consider the rhomboid derived from the primitive, 
and the problem I propose to resolve in this and the following 
cases, is the inverse of the one solved by Haiiy in his Treatise 
on Crystallography. There he gives formulae to calculate the 
incidences of the faces of a secondary form with one another, or 
with the planes of another modification, siippising that their in- 
dices arc known ; so that in each particular case where the pa- 
ralleliKin of the edges is not Sufficient to determine a priori the 
indices of the modification in contemplation, he is obliged to try 
in his formuhe the substitution of different numbers, till he finds 
that the incidences calculaticd are ec^ual or nearly equal to those 
which have been observed. This method is uncertain, and may 
in many cases be very lalxirious. I shall endeavour, as I have 
already stated, to give formula? to obtain the indices of secon- 
diiry planes from the immediate data of observation. 

Let ABCJ), Plate III. Fig*. 1. be the principal section of the 
primitive, that is, its intersection with a plane passing through 
the axi& of the rhomboid,.two oblique diagonals, AC, BD, and 
the two corresjxmding superior edges AD, CB. Let E be the 
middle point of AC, and draw a line parallel to tix^ face of the 
secondary rhomboid. This line will be in one of the four posi- 
tions £F, £L, EM, £N. In the two first coses, the secondary 
rhom|joid is said to be the result of a decrement on the superior 
angle of the primitive. The only distinction between the two 
eases is, that, when the face of a secondary rhomboid is parallel 
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to EF, the number of rows in breadth is greater than the num- 
ber in height ; and the contraiy takes place when it is parallel 
to EL^ The sign by which such rhomboids are represented, is 
a\ n being greater than 1 in the first case, and less in the se- 
cond; and 

AD : AF : : n : 1 ; or AD : AL ^ : n : 1. 

When one of the faces of the secondary rhomboid is parallel 
cither to EM or £N, it is siud to be produced by a decrement 
in height or breadth, on the inferior angle of the rhomboid, and 
the sign coriesponding is r*, where n is less than in the first 
case, and greater in the latter, and where the following propor- 
tions respectively obtain : 

CB : CM::n: J, CB:CN::n:l. 

The formulas relative to the two last cases may, however, be 
deduced from those relative to the two first, by considering n as 
negative, as it will be evident if we produce EM, £N, till they 
meet AD on the other side of A. 

It is therefore sufficient to consider the firs: of these four cases. 
From E draw EG perpendicular upon AB, this line produced 
will pass through D ; from F draw FK ix^rpcndiciilar upon AB ; 
we shall have successively • 

AK = ~> = KF — ~ 

» n H n 


£11 = 


8HG 



(w + g) KG '. 
n 


therefore. 


(n — 1) AG ^ (w + 2) HG , 
91 n 


or AG : IIG : : n + 2 ; » — 1 ; 


but 


AG : HG : : tan AEG : tan HEG: : tan EIIG : tan EAG; 
therefore, , 

tan EIIG : tan E AG n-4-2:n — 1 ; or, wliich is the same 
thing,. / ' . • . 

tan 9(X') : tan ((P,a’)— 90) : n + 2 : » — l...(A). 

This proportinn will give the value of ftnd consequent, 

ly that of when the incidence of one of tlie faces of the sccoii- 
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(lary- rhomboid with the axis, or with a plane perpendicular to 
it, will he known. It must only he observed in making aise of 
it, that when one of the faces of the secondary rhomboid is pa> 
rallel either to EL or EM ; that is, when the planes of the se- 
condary rhombrnd are situated above the edges of the primitive, 
tan a') — 90°} should be preceded with the sign mirntf. 
With this alteration, according as the values of n deduced will 
be positive «theF«greater or less than 1, or negative ather less or 
greater than S, we shall have lespecdvely one of the four 
mention^. When n = 1, the secondary rhomboid becomes a 
plane perpendicular to the axis, when n — 2, a wac-aiilad 
prism. 

It is now easy to obtain a formula ^ving the value of n in 
function of the two angles (P, P), (a", a*>of the two rhomboids ; 
for wc have found generally, 

tan* ((P, o') — 90°) = : we shall have also 

4cos»ii^ 


tan* ((o-, o') —90“) = 


. (o% o") 
•a- cos* i — - 


% 


4co8^' ( 2 :^) 


and, by substitu- 


ting these values in the proportim (A), 
cos» cos*^-^^ 

(»)• 

2 2 ^ 

a proportion, by means of which we easily find the value of 

liy the use of logarithms, and subsequently that of n. 

This formula leads to £ome curious remarks. If we call j the 
quotient of flic first term by the second, we shall have , 

(2jtU=g, or^^ = dbN^?. and consequently two 
(li — 1)* ^ n — 1 

different values of w. Therefore a secondary rhomboid of a 
given angle (a*, a") may be derived in two different ways from 
the primitive ; and if wc call the index corresponding to tl\c 



78 Mr Levy on ike modee ^ Nctakon 

first, and n" t]ia£<oorreq9ondiag to die second, we must have 

h»ce»”=j^- 


This expresaon diews, that when vl is poadye, greeter than 
1 and less than 4, the value of n" is poedtive, and less than 1 ; 
that Ml to say, that, to a rhomboid produced by a decrement in 
breadth of less than four rows on the superior angle of the pri- 
midve, corresponds a rhomMd measuring exactly the same 
angle, poduo^ by a decrement in height on the same superior 
angle. If n' is greater than 4, »" is negative ; that b, to say, 
that, to the rhomboid produced by a decrement in breadth on 
the superior angle of more than four rows, corresponds another 
rhomlxiid measuring the same angle, produced by a decrement 
in bright on the inferior angle of the primitive. All these results, 
as well as those referring to negative values of might earily be 
verified by geometrical considerations. There is no difficulty, 
by means of tlic preceding formula?, to determine the index of 
a secondary rhomboid, with respect to another secondary rhom. 
brid assumed 'as the primitive. If the inridenccs of the two se- 
condary rhomboids are given, the,fonnula (B) will immediately 
give the quantity required. If the indices n', ri' of these rhom- 
boids, with respect to the primitive, are given, we shall have to 
determine the index n"' of the second. With respect to the 
first, the following proportion, * 




1 )», 


which ^ves for n'" the two following values : 


«' n" -h fiTi— 2 _ — (»' »" — 4«' + Sn** — 2) 

n'— 2n'»" + n' + «" — 4 


I riiall now advert to the dodecahedrons derived from a rhom- 
brid. In the forms of this kind derived from a rhomboid, 
three of the pyramidal edges meeting at the sam^ summit, are 
in the pame vertical planes with the axis, as the three oblique 
diagmiab c£ tiie primitive, and the three others in the same ver- 
tical planes, at the superior edges. Let ABCD, Fig. 2., be the 
primitive rhomboid, and from one of the summits A draw AE, 
AG, parallel to two of the pyramidal edges of a dodecahedron 
derived ftom it. These lines, in agreement to the preceding 
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remarka^ will neoassarily meet the finrt the et^SByobove or be- 
low the point and the other the oblique diagonal CB, above 
or below the pmnt C. It is the on relative petition of these points 
K and G depends the dilution of the dodecahedrons^ in- 
to dodecahedrons produced by decrements on the lateral angles 
of the primitive, those resulting from decrements on thesuperuMr 
edges, from decrements on the inferior edges, and finally those re- 
sulting from intermediate decremmits. The first case corresponds 
to the coinddence of the points K and E, and we shall first inves- 
tigate the formulae which relate to it. The sign of such dode- 
fj^cdrona will be Cut placing the index below to distinguish it 
from the sign relative to rhomboid, produced on the inferior 
angle of the primitive, and it is said to be the result df a decre- 
ment fay n rows in breadth on the lateral angle of the primitive ; 
so that if E and G are joined, and the line EG produced to F, 
CA is equal to n times CF. The angle of two faces of this 
dodecahedron meeting in a line parallel to the oblique diagonal 
AK, wiU be detignated by («• : Cn) ; that of. two faces meeting 
in a line in the same vertical plane, as AC, by (c, . ; and the 

inddence of one of the faces of the upper pyramid upon the 
corresponding face below, in tfie usual way, , c,). This un- 
derstood, we shall have successively, 


• .n A w CF tin CAD ri AT 7 CF (n + cos CAD), 
sin C AF = jp , cos CAF = 


AF 


hence cot CAF = ; from A as a centre describe 

sm CAD 

a sphere, and let L, M, N be the points, where it meets the fines 
AC, AF, AK. In the sphokal triangle LMN we shall have 

. ■» ■AAA.T cot LM sin LN — cos NLM cos LN . ^ 
cot LMN = VTT XA » «>“t LNM 

• Sin .NJLM 

« 

=s 90^ — and NLM = (P, P), substituting, we obtain 


tang sin (P, P)^ 

n -f- cos CAD m Tit 1 o A Ti 

-"-(f.lQc-lCAD _ 
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_ n + ooB CAD — S coe (P, P) cos * ^CAD _ 

'> ~ I , « * (I*. P) (PTFJ ~ 

4 006 i CAD an 2 — * 


COS' 




n + Scos*| CAD — 1 — 2 cos* J CAD (1 — S sin* 

4 cos J CAD sin ^^^008^5^ * 

/p p\ 

and by observing that 2 cos ^ CAD an — ' == 1 *, we shall 

have amply 

tan ^ p \ i orn = 2tan^5^^ oosS^^\..(C) 

• *°“tr 

A very simple formulae, which will give the value of the index 
fi^ when the angle (e ^ : ^n) will be known, as well as the incidence 
of the faces of the primitive. Let R be the point where the 
sphere described from the point A mets A6, and O the point 
where it meets AB, in the spherical triangle NRO, we shall have 
cos NRO = oos NO sin RNO sin RON cos RNO cos RON, 
but c 

NRO =a RNO = NO =(P,<0— 90*RON=60>, 

therefore, 

cos — = cos ((P, o') — 90*) Mn nn 60* — 

_ cos cos 60^; or, by observing that 


cos ((P, 0^) — 90*) an 60* cos 

(e« . O (P, P) . e^z - , (SmzeJi , . 

COB ■ ■ jg ' = cos ^ Bin — J cos ; but the 

formula (C) gives 

COB an v = g cos ; hence 

COB (e, . s g cos — ^ cos «nd consequently 

• See Mr Drooke’e glementaiy Intxoductlon te Crystallography, p. 369 . 


81 


Mr Levy's Descri§tioa of Eudatilc. 

(n— 1) _ g 

S cos (<f« iej) 


.(D) 


This formula gives the value of n, without knowing the inci- 
dences of the primitive faces, and by means onlf of the two 
angles (e ^ . and (e^, : When 


cos 




cos 




= 1, consequently the two angles and 


(e. : are equal, and the dodecahedron is a right, double, six- 

sided pyramid. We may even find the value of the angle of the 
primitive by means of the same angles, without knowing the in- 
dex of tlie dodecahedron ; for, in estimating n betw^een the iKjua- 
lions (C) and (D), we easily get 

(P. r) _ 


r„, = 


2 sin 


(en • 


( To be contintied. ) 


Abt. of Eudalite. By A. Levy, Esq. Mem- 

ber of the Academy of Paris. 

As no account of the fornis of Eudalite has as yet been puli- 
lished, you will perhaps find room in your Journal for the fol- 
lowing short description of a very large and well defined crys- 
tal of this substance, belonging to Mr Heuland**s collection. I 
have also met with the same and simpler varieties in the collection 
of Mr Turner. 

The form is represented by Fig. 3. PI. Ill, and is obviously de- 
rived from a rhomboid. It* is the combination of four rhomboids, 
with the faces of the two six-sided prisms, which are modifications 
of such a primitive form, and a plane perpendicular to tlie axis. 
Although any one of these four rhomboids might be assumed 
as the primitive *, I have found that the simplest laws are ob- 
tained for the others, by assuming as such the faces which I have 
marked with the letter P. The incidence of P on P, I found 

* Mr Brooke (Table at end of Introduction to Crystallography) has given, for 
the primitive form of the same substance, an acute rhomboid of 74^ 30\ 

VOL. xii*. NO. 33. JANUARY 1825. r 
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to be W. An acute rhomboid^ Fig. 3. PI. III.> of this mea- 
fiurem^t may, therefore, be considered as the primitive. The 
other planes in the figure are marked with the signs designating 
t|pe laws of decrements which produce them. • In tlie prpent 
ease, all tliese signs may be obUuned without measurement, on 
acboiint of the parallelism of the edges of combination. Thus, 
the fiice P is parallel to the edge of intersection of two of the 
fSsces c*, belonging to the same summit ; 6* is parallel to the su- 
periori edge of tlie primitive, and a* is parallel to the superior 
^ge of the rhomboid 6'. The faces (V and r* of the two six- 
aided prisms are also determined by the parallelisms they ofler^ 
and their relative positions. The sign of this form, according lo 
tbe method of designation of Haliy, is therefore P a* c* t* d}- 
According to Mohs, the same modifications would respectively 


be designated by 

r, r — 00 , r— 2, /*+ 1, r -|- oo , 7'— 1, P + oo 
I have calculated the incidences of the secondary faces from 
their signs, and the angle 73" 40' of the primitive. They are 
as follow, and agree within ten minutes with observation. 


P,P = 
b\ b' = 


73" 40' 
96 15 


e\ = 63 69 
o*,a*=126 44 
e» e» = 120 


P, a* = 112" 33' 
o’ = 129 34 
r’, o’ = 101 40 
o*, o’ = 148 49 
.c*, o’= 90 


d*, d’ = 120 


d’,a’= 90 


Abt. IX.— 'On the Cochlea of Internal Ear of Birds. I)y 

Dr G. R. Tbxviranus, Professor of Medicine, Bremen. 
Copununicated by the Author 


The structure of the oddilea of the internal ear of birds has 
lieen hitherto, principally known by the description of Professor 
Scarpa, from which it appears so rimple, that it, is rather dilli- 
oult to oomprehend'how a class of animals, in which many spo- 
oes display an acuter sense of melody and df articulate tones 
than most of the Mammalia, should, in respect to the perfection 
of this organ, wlndi certainly b pnncipally intended for the re< 
oeption of the different modifications of audible impresrions, be 


* SMd belSie the Wernerian Society, December 18. 1624. 
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Ro far inferior to them. Accordiitg to Soarpa, thia part ooniains 
only a hollow cartilage, in whidi the nri'VM cS the qpchlea tar 
minate. I have always considered this descriprion as imperfect, 
and have found my t^nion confirmed by careful examination 
of the internal ear of different Inrds. In the CtHshleb of the 
Falco lagopuB, Corvus glandarwUf Ardea etdUxrie, FSfkigilla 
ranarra, and Loxia cotxathrauaies, I discoveiied, beiieal%‘0 ma- 
cular disc or cover, a double row of cuticular fiidia, on the walla 
of which the greater portion of the cochlear nerve is distributed, 
while only one branch of it is distributed to the faedlow cartilage 
of Seorpa. On the contrary, the cochlea of the domestic Ibwl 
had none of these folia, but was ample in its structure. In the 
duck, the foliated arrangement was jnesent, but not so dedded- 
ly marked as in the birds already enumerated. PrpbaUy the 
.lame is the case in the goose, but of this I have not satisfied my- 
self by actual examination. But Scarpa appears to have exami- 
ned only the cochlea of this latter bird, and hence we can explain 
how the structure we have pointed out has escaped his attention. 

Those birds which are remarkable on account of their acute- 
ness of hearing, are those also in which the codilea is provided 
with perfectly formed cochlear plates. By means of the great 
number of these plates, a wider space is afforded fw the distri- 
bution of the cochlear nerve, and probably the space is propor- 
tionally greater in birds than in the lamina sfnralis of the codi- 
lea in quadrupeds. 

It is my intention soon to publish a full account cl tha feet, 
because a dctmled description, without draspngs, would not be 
sufiidcntly intelligible. I may add, for the informatkm of thoae 
who may wisli, by actual ionrestigation, to satisfy theUMelTes ciP 
the accuracy of my statement, that, in order to see tlM 
plates or folia, and the distribution fif the cochlear nsrve^ it is 
necessary to harden the ear in spirits of wine, before duseetitm. 


Abt. X.—- On Aurora BoreaHe and Peker Paige. By 

Professor Hamsteem *. 

I. It is well known that, with us, the Aurora Borealb pre- 
sents itself to our view in the following manner. In the NNW. 

* From the Norwegian Memoir inMfed In the Chiiitianln Jom* of Nat. Hiat. 
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appears a luminous arch, the convex side of which is turned to 
the senit||, and the extremities of which bend towards the hori- 
zon. That part of the circle of the horizon which lies between 
its extremities forms a chord of the arch. The segment of the 
rirde between the arch and the horizon is, for the most part, 
darker t han the rest of the sky; sometimes black, sometimes 
dadb-gnj* The farther you advance towards the north, this 
coloured segment becomes less dark, and in the highest latitudes 
it becomes altogether undistinguishable. The highest point of 
the arch, at least in latitudes not very high, is almost always 
found in the magnetic meridian, that vertical plane which passes 
throtigh the magnetic pole. In the North American States, 
where the westerly variation of the needle is only two degrees, 
the same luminous arch is seen, but its highest point lies due 
north. According to Scoresby's observations *, on the east coast 
of Greenland, in Lat. 65^ N., the arch of the Aurora Borealis 
lies from north to soutli, in such a manner that its highest point 
is cither to the cast or west, as the arch lies on the one side or 
the other of the zenith. This agrees witli the remarks of the 
missionary Andrew Ginge on the aurora borealis, in the colony 
of Good Hope, in Greenland 64° 10" S'); with this 

difference only, that the arch commonly appears low in the east 
or south-east, and more seldom approaches near to the zenith. 
He describes in the following manner such an arch, as seen on 
the 12th December 1786. “ At half^ast 4 r. m. the first faint 

flashes of the aurora lx>realis arose from the east, which a 
quarter of an hoijr after reached the zenith, and from that shot 
out on all sides. Soon after, these were converted into an arch, 
which went througli the zenith, and almost touched the horizon 
in the north and south. This arch was white, and so brilliant 
that it lighted up Baals River, which is a mile broad. At 7 p. m. 
the declination had decreased, from mid-day, from 60° 67 to 
60° S7s that is, -SOi'. At half-past 8 the arch disappeared, and 
in the south was seen a comb with its teeth upwards. At that 
time the declination was 60° 20',” &c. 

From the foregoing observations, it is easy to see that this 
arch must be a part of a whole luminous ring, hovering over the 
surface of the earth at a considerable height, of which every ob- 

• Scomliy’8 Journal of a Voyage to Greenland. 
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'•server sees his own poctioti. We May give an explanatihnf'&f 
this by means of the hour-drcle on a globe. Supp^ a little 
insect creeping round the globe in the 60th parallel, it will only 
see a small part of the ring, as the largest portion' of it will be 
concealed by the globe which forms die insects horiz6n. Phe 
highest part of the arch which in this case it can see w^ 
north. If it approach nearer to the ring, it will 'seewuff|;er 
(iibriion of it ; and when it is close under its edge, this ap- 
pear to be in tlie Senith. If it come nearer the Pde, and within 
the ring, the nearest and highest part of the ring will be seen to 
the sdlith, just as the ring of the Aurora Borealis was seen at 
Good Hope. Now, were the pole of the earth, or rather a point 
of its lengthened axis, the centre of the ring of the Aurora Bo-" 
realis, the highest point of the arch would be seen every where 
in the true meridian, or due north. But, as this is not the case, 
rince, with us, the highest point of tlie arch is seen about 26° 
west of due north, in North America it is seen due north, anil 
at Good Hope, in Greenland, to the east, it follows that the 
centre of the ring must lie about from 20° to 30° from the Pole 
of the earth, in a meridian passing through the States of North 
America. And since the stirch is sometimes seen in the zenith 
near Iceland, and often stretches so far to the south as 'to pa^ 
the zenith, both here, in Christiania and in Copenhagen, and even 
in more southerly regions^ it follows that the radius of the riqg 
of the aurora borealis may extend from 20° to 40° and above. 

It is easy now to perceive in what manner the arch of Ithe 
aurora borealis will appear in different meridians. If it be 
viewed from a point lying in the same meridian with its centre^* 
its highest point will appear Jue north ; and if this rise so hljllf 
as to pass through the zenith, its extremities will terminate itl 
the east and west. If, again, it be viewed from a point lying 
eastward of the meridian of the ring, as with us in'Europe, then 
the highest point of the arch will move to the west of the meri- 
dian, and the farther the more you advance to the north, till 
you come to the same latitude with the centre of the ring, be- 
tween 60° and 70°. Here the highest point of the arch will lie * 
due west ; and if the ring extend so far as to pass through the 
observcr‘'s zenith, it will go from north to south, that is, it. will 
be parallel with the meridian. Such was the case with regard 
to the arch seen by Captain Scoresby on Aie 16th of April in^ ^ 
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Tjjtfe 6^ 4r. If die place of tbe dMerver be within the dreum- 
Iberaoe i^the ring of die aurora borealisj as is the case with the 
colonies in the western districts of Greenland^ the arch will he 
to die sbnth, provided the observer be south from its centre, 
and 'to the if he be east from it. These rules may be shcn-tly 

ez|Bn|wed in the following formula. If the observer be on the 
of the ring of the aurora borealis, he will see the highest 
of the aidh in the same direction with the coitrc of the 
rihg* .if he be vrithin the ring, the highest pmUt the arch 
will be seen in the direction opposite to that of the centre of the 
ring*. 

That the centre of the ring of the aurora borealis does not 
coindde with the north pole of the earth, is a very remarkable 
This centre cclnddes as near as possible with the magnetic 
jade in North America, the place of which we have determined 
m die first volume of this Journal *. From this, we arc led to 
suppose that there must be some connection between the aurora 
borealis and the magnetism of the earth. This conjecture is 
Strengthened by the observations of Captain Cook with respect 
to the aurora australis. When that celebrated navigator, on his 
second voyage, was sailing round the south pole, he often saw, 
in the southern parts of the Indian sea, arches of tbe aurora 
australis, the highest point of which always lay to the south-east, 
so long as the ship sailed between the meridian of tlie Indian 
Pemnsula and tbe parallel of 60”. In that re^on the variation 
of the compass is between 30^ and 40” W. The highest point 
of the arch of the aurora australis coincides here t<x> with the 
direction of the needle. But as soon as he approached the meri- 
dian of Van Dieman's Land, wher& the. variation of the compass 
dittppears, the highest point of the. arch of the aurora australis 

c 

AceomCs wkh ngud to the appearances of the aurora borealis in Easter Fin- 
iiur)c» u wett u observations important to the physiQal science of the globe in gc- 
neiBtf are expected from Dean DeinbolJ ||, and with the more eagerness that these 
lipcts^re seldom vicjited by men of science, who, besides, when they do visit them, 
huny bock, after a short survey, from regions the winter of which the inhabitant 
.of the south views with horror. 

n Parisli eleig3rman at Vadsoe, near Wardhuus (the most northerly parish in 
Europe), and lately a much respected and patriotic member of the Norwegian 
J^Orthingv^TsANBLATOB, 

f Christiania Mag. oWat, Hist. p. 19 . 
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was found) too, in the true meridiaa - From this it ihM 

the centre of the xiiig of the aurora.-austnili8 Kk^wise lies, .at 4t 
considerable distance, from 3(P to 40”, from the sontb pole of 
the earth) and in a meridian which passes through New HdHood.. 
And here, too, we have diewn in the first volume^f Ihia Jfouri 
nal *) is the south magnetic pole to be found. 

If these be now tm actual connection between the ptdatr l^ts 
and the magnetism of the earth) we should expect to find lymilar 
luminous rings, or at least powerful exhibationaof the polar Ught 
m the northern, parts of Siberia, and in the neighbourhood of 
Tcrr^ del Fuego, that is, -at the two extremities of the -weaker 
magnetic axis of the earth. And we fiifd diat this is in retdify 
the case. -Gmdin gives -a sjfdendid, almost a terrific^ desmipdon 
of the brilliancy of the aurora borealis, as it is semi in the 
north of Siberia, dong the coasts of the Fraxen Sea between 
the rivers Jemsei and Lem^ adding, that- ** here seems tQ;<be' 
the true native country of the aurora •borealis.'* {fhe same 
thing says Horrebuw, concerning > Iceland ; - and the author of 
the Mirror for Kings, together with all later observers down to 
Ginge, concerning Greenland. We find thus, that, in the north- 
ern hemi^hme, the polar lights have, two different centres, one 
in the north-west, lying in the nri^bourhood .«f .Hudson's 
Struts; another in die north-east, lying in the Fiozen.'’8ea,.north 
from Siberia. When .Capbun .Cook sailed round the. south pole, 
he saw no where the aunft'a australis, except -in 'die tract we have 
just mentioned, in the Southern Indun-'Ocean ; but the Spanish 
navigator Don Antonio deGUoa mentions, inalctter-toMdran, 
that, when he sailed past Cape Horn, -in Terra del Fuego, as 
often as the thick fog which prevuled there allowed him tq Me 
but a litdc beyond the ship's head, be always obsmwed a per- 
ceptible illumination towards the south or south-west, whhdi had 
altogether the appeasance of the pdar li^^ts so well known to 
him in the northern bemi^here. The Abb4 .Molina, too, in his 
description ‘of the Chiloe Isles, which lie a 'htde to the norA 
of the south-west coast of America, asserts, diat the aurora aus- 
tralis was frequendy seen there. It oppearSf {her^krty (hat the 
fnAar lights spring JromJbur points on (he su/rface eair(ky 


* Christiania Mag. of Nat. HisU p. SS. 
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loUi/i^ so Jar as we have hitherto bsen able to determine^ coincide 
mih the rmgnetic potes of the earth. Tlie larger luminous ring 
is formed round the two opporite pedes of the stronger magnetic 
axis in North America and New Holland. Whether a similar 
ringi^as fulk and as regular, be formed round the poles of the 
weaker axis in Siberia and Terra del Fuego, is a matter which, 
irom the few observations we arc able to collect, cannot yet be 
so well ascertained. 

The arch of the polar light is seldom seen without luminous 
beams shooting out from it. From tlie side of the arch turned 
away from the Pole, lieams or rather columns of light dart fortli 
in a direction nearly pei*pendicular to the arch, and ascend to- 
wards the zenith. If these l)eams arc so long as to pass a con- 
siderable way beyond the zenith, towards the south, they form, 
in the neighbourhood of the zenith, a kind of corona or glory, 
which seems to be the f)oint of their union. This corona lies 
from 15° to 20° south of the zenith, in such a situation that if 
we suppose a vertical plane passing through the highest point of 
the arch, which with us lies about 20" west from the meridian, 
and produced so as to pass through the zenith, it will come ex- 
actly upon the middle of the corona.c And it is a very remark- 
able circumstance, that the distance of this corona from the 
souH^em horizon ^ is exactly eqnal to the inclination cf the •needle 
ai the place ; so that the south pole cf the needle points directltf 
to the centre f the corona. Such I lound to be the case with 
regard to a pretty full aurora borealis, on the 7th of October 
1816. The lieigli| of the crown was 73° 10'; its eastern azi- 
muth 12° 11'. With regard to another, on the 8lh February 
181 Tf the height of the corona \ras 74°39'; its east azimuth 
14^ 57^ New, in Christiania, the variation of the compass, is 
20°, and'the inclination of the needle about 73°. It will he un- 
derstood, of course, that we cannot determine, with perfect ex- 
actness, the rituatioH of so clianging a mass of light ; and that, 
thereforcT, the small deviations from the direction of *the needle 
cannot be- taken into account. At the moment when the corona 
is formed, and the whole heavens have the appearance of a 
brilliant cupola, supported by ciilunins of different coloured 
light, the aurora borealis displays its full beauty and majesty. 
jSiich exhibitions of these lights, which, in the period from 1720, 
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to alx>ut 1790, were pretty freqtitat, hare of late years V&ai 
very rare ; and wc live in one of the great pauses of this bpllknt 
phenomenon. We often see but a portion of an arch ; some- 
times shooting beams without an arch ; and sometimes only a 
faint glimmering towards the north, without distinguishable 
beams. 

To give the optical explanation of the corona, would be a 
subject too extensive for us to enter on. I shall only briefly 
state here, that the formation of the corona can only be ex- 
plained, by supposing that the luminous columns shoot from the 
surface of the earth in a direction parallel to the inclination of 
the needle, and to the direction of the earthy's magnetism ; that 
they first become luminous when they pass out of our atmos- 
phere ; while, in passing through it, they have the oppotite ef- 
fect of rendering it opaque. By this, wc can explain the dark 
segment which appears under the arch ; hnd also this remarkable 
fact, that, while the aurora borealis is in play, the sky,^ which is 
now perfectly transparent, may, in less than a minute of time, be 
covered with an almost impenetrable veil, which again may va- 
nish in a time as short, — a circumstance which, in our northern 
regions, may very unexpcctccyy derange many an astronomical 
observation. By ibis s\ipposition, too, we can explain the dark- 
coloured streaks of the aurora borealis, which I myself have fre- 
quently observed, and which arc mentioned by several persons 
who have described these lights in Norway. If we turn the eye 
towards the magnetic zenith (if I may be allowed to give this 
name to that point in the heavens to which the Ijigher, or, with 
us, the Southern Pole of the needle points), we here see the lu- 
minous columns from the end ; *and, as they are at a considerable 
distance from one another, in this situation the eye perceives the 
blue ardi of the heavens between them. In all other parts of 
the sky, wc see the luminous columns obliquely ; so that the one 
covers the other, which-consequently gives them the appearance 
of beams darting from the arch, connected in one body. ' The 
following figurative illustrations may make this plain. Suppose 
a person lying in a field of rank grass, or in a forest of tall pines, 
he will, in this case, see only a circular portion of the sky round 
the zenith. The lower part of the sky cannot be seen, con- 
cealed by the close standing stalks of the grain, or by the stems. 
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qtibe ttees^ which cover one another. If we hold a brush or a 
dose heckle in such a mann^ diat the bristles of the one or the 
tcjptk of the other arc turned to the eye, round that place where 
the direction of the bristles or the teeth coincide with the axis of 
we can perceive the bottom of the brush or the heckle. 
Id all other places, the bristles and the teeth cover one another, 
and conceal the bottom. If we mow suppose a plane reaching the 
heavens, in the magnetic zenith which I have mentioned, and that 
^le luminous columns shoot up perpendicularly to this plane, it 
will now be easy to perceive, from these examples, why the lu- 
fmnous mass can be seen through in these places, and ^forms a 
sort of corona, towards which all the beams seem to collccU 
When the arch of the aurora borealis rises so high in the sky as 
to reach the magnetic zenith, it seems then, at this place, to lie 
Iwoken off, from which we may infer, that the rings of the polar 
lights consist of very sliort luminous cylinders, parallel to the 
direcdon of the magnetism of the earth, which seem only to form 
one connected luminous mass, because the intermediate spaces 
are filled up by tows of luminous cylinders lying behind one an- 
other. We see also from this, that the shooting beams which 
aeem to dart from the arch towards the zenith, properly neither 
come from the luminous ring, nor arc connected with the luiiii- 
nouB columns, but «tliat each of them, as well as the ring itself, 
condsts of a great number of short luminous cylinders, lying 
•close togetber, and almost parallel of which each conceals a 
part of the one lying before it. 

I have already hinted, that there must be some connection 
between the aurora borealis and the magnetism of the earth. 
Besides the reasons which may be derived from the facts already 
mentioned, 1 mean, tltat the centre of the luminous rings coin- 
cide widi the four magnetic poles ; and also, that the luminous 
cedumns shoot parallel to the mediunl direction of the magnetic 
powers at any one place ; that they, beyond all doubt, follow 
the laws of repulsion of the magnetic powers, and^ consequent- 
ly, themselves are magnetic,— -there are many other reasons as 
strong, if not stronger, off which I shall briefly mention only the 
most important. 


* They are not completely iiarallcl, as their direction is parallel to the inclina- 
tion of the needle, which is different in dilTercnt places. 
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When the aurora borealis is vivid, the horizontal 4 ni^[iiet 
becomes restless, varies in a few minutes from three, four, to five 
degrees from its ordinary place, and sometimes gets into a qui- 
vering motion, which shews, that, at that time, the magneflic 
powers of the earth are in a state of great agitation. 2., A short 
time before tlic aurora borealis appears, the intensity of the mag- 
netism of the earth is apt to rise to an uncommon height ; but 
so soon as tlic aurora borealis begins, in proportion as its force 
increases, the inteniuty of the magnetism of the earth decreases, 
recovering its former strength by degrees, often not till the end 
of twenty-four hours. These changes arc sometimes so sudden, 
that I once observed a considerable difference in the space of 
from two to three minutes. (The Professor here dctidls an ex- 
jx^riinent made with a fine magnetic needle, suspended by the 
thread of a silk worm. He counted its vibrations to the amount 
of 3G0 ; and dividing tliis number into equal portions, and com- 
})aring by a chronometer the time occupied by each portion, he 
found a difference in the number of vibrations performed in the 
same time, far exceeding any thing which could arise from the 
inaccuracy of the observation, proving a difference during the 
time of the experiment in the intensity of the magnetic force.) 
Prom this, he says, it seems to follow, that the polar lights are 
the effect of an uncommonly high magneUe intensity, which in- 
tensity lets itself off, as it were, by the polar lights, and thus 
sinks under its common strength. 3. During the time of a 
])owerful display of the aurora borealis. Mallet and others have 
found no uncommon strength of electricity in the air, which 
scH3m to disprovctlie hy{K>thesis of Franklin. 4. The Reverend Mr 
Steenbuck, who was the editor, And, in a great measure, the aiu* 
tlior ol' the Description of the Kingdom of Norway^ published 
under tl^e name of Jessen, and who was himself bom in the pro- 
vince of Trondheim, relates, concerning the arch of the aurora 
Ixirealis, that, according, to the accounts of old people, this arch 
was wont to appear lower on the horizon in Nordland, and •near- 
er to the true north ; that, since these times, it has risen higher 
in the sky, and removed from the meridian towards the west. 
Tills agrees entirely with the change of place of the North 
American magnetic pole, by which it lies some nearer to us, 
and lies in a plane which forms a larger angle wdth the meri- 
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dian. S. The Swedish naturalist Wilcke, has remarked, that, 
during a vivid borealis, the corona sometimes changes its place, 
moving backward and forward several degrees. But since the 
place of the cxirona is determined by the angle formed by the 
ItltninouS columns with the surface of the earth, it is evident 
that the angle must likewise change. And, in such cases, he 
observed, that the inclination of the needle altered in a similar 
manner, so that moving up and down, it always pointed to the 
centre of the corona. A change in the direction or the earth's 
magnetism, produces also a change in the direction of the lumi- 
nous columns. * 

' The perpendicular height of the arch of the aurora borealis 
above the surface of the earth, is to be computed from its height 
above the horizon, observed at two different places, which lie at 
a' considerable distance from one another, nearly in the same me- 
ridian. From a number of those arches, the cotemporancous 
height of which was observed at Rome, Paris, Copenhagen, 
Stockholm, aud other places, Mr Mairan has found, that the 
ring of the polar lights above the surface of the earth, almost 
always exceeds 100 geographical miles. The luminous co- 
lumns of which the shooting beams consist, have, in all proba- 
bility, the same height *. Consider now the difficulty of an- 
swering the following questions on any other hypothesis than 
what I have suggested : Why do the polar liglits spring not 
from the poles of the earth, but from four points at a great dis- 
tance from the poles ? Why do the direction and intensity of 
the earth's magpetism change so considerably, while the streams 
of this light are issuing forth ? Why is the direction of the lu- 
minous columns parallel at every place with the direction of the 
magnetism of the earth, or the inclination of the needle ? What 
can that material substance be, which has such powerful influ- 
ence at so great a height over the surface of the earth ? How 
can this, at such a height, produce a certain sound ? From the 
manifold experience we have had of this in the north, it must be 
considered as a fact admitting of no question. Why do the po- 

* When Scorcsby talkn of the shooting beams appearing to descend to the top- 
masts, this con be considered as nothing else but an optical deception. In the 
Heavens, the eye has no measure of distance. The sun and moon seem equally 
near us, though the fust is more than 400 timcb faiChcr distant than the last. 
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]ar lights not appear equally powerful every season, but have 
periods of from 60 to 100 years, during which they display 
themselves with great splendour, after which they have pauses 
of nearly e(]ual length ? When we consider, I say, the appa- 
rent impossibility of answering these questions, in a satisfactory 
manner, on any other hypothesis, and how readily an answer to 
the most of them suggests itself*, when we adopt a magnetic ori- 
gin to the polar lights, it seems a matter of course to admit this 
hypothesis. Nor is it a new one. All the naturalists who have 
had more than a superficial knowledge of magnetism, and who 
can be considered as cxnnpctcnt judges of this subject, have ad- 
mitted it. I have only to mention as the first and chief of these. 
Dr Halley ; and next to him the Swedish naturalists Celsius, 
Hiorler, Wai-gentin and Wilcke. If any person can explain 
all the external phenomena of the polar lights, by assuming ra- 
ther an elastic material fluid, on portions of which the magne- 
tism, of the earth can operate according to the known laws of at- 
traction and repulsion, there still remains this important ques- 
tion, which our present knowledge of the sciences cannot an- 
swer, What is this material substance ? Is it electricity in a 
neutral state, as we have learned to know it in the insulated gal- 
vanic chain in the experiment of Oersted ? or, Is it an elementaiy 
substance, in some other state as yet unknown to us, and on 
which the magnetic powers only can act * ? 

( To uc continued.) 


Art. XI . — Account ^ the measures adopted Jbr putting down 
the Ruins caused Ity the late great Fires at Edinburgh^ on 
15M, \6th^ and ilth November 18S4. Drawn up by a Naval 
Officer present. (With Engravings). 

Xt is not the intention of this notice to give any description 
of the recent destructive Fires : there was nothing respecting 
them, indeed, possessed of any peculiar interest, more than al- 
ways attends a great catastrophe of this nature. 

* A copious statement of all the known external phenomena of the polar 
lights, together with a historical account of their difihrent periods and pauses, will 
be found in the second part of my Mognetiamua der Erde^'*' if circumstances 
should ever put it in my power to bring this work to light. 
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After the fire was cxtinguidied, however, a new source of 
alan|^ arose, from the probable fall of the impending ruins. This 
danger extended, in a greater or less degree, over the whole range 
of the conflagration. But it was most imminent in two cases, 
and immediate steps were necessary to prevent them falling in 
the wrong direction. These ruins were, the southern gable-end 
of the highest house in Edinburgh, situated at the south-eastern 
angle of the Parliament Square, — and the back wall of the ad- 
joining house, on the eastern side of the square. Both of tlicse 
enormous piles towered far above the houses of the Cowgate and 
the Old Fish.Market Close, so as to threaten them v^th immo- 
late destruction. 

Captain Head of the Royal Engineers, was ordered by the 
Commander in Chief to devise some method for taking down 
these ruins, without injury to the neighbouring houses. 

The two masses to be destroyed were diflerently circumstanced. 
The great gable, Plate IV. (A), was a tall and compsirativcly 
narrow pile, capable of being pulled down by Vnain force. The 
breadth of this gable was 54 feet, and its height about 150 feet. 
The other (B), was more than twice as broad as the gable, and 
was strongly supported by a coivsiderable portion of another wall 
near the middle, running at right angles to it, so as to form 
a compact buttress, which cficctually offered an obstacle to pid- 
ling it down in every direction, but that of the houses beliind. 

Captain Head determined to pass a chain-cable over the great 
g;able, in such a manner, that, by the application of a powerful 
purchase to one end of the cable, he should draw the upper part 
of the ruin towards the square, while, by a judicious adjust- 
ment and tightening of the other end, he should prevent the 
centre and lower part of the building from bulging outwards, to 
the inevitable destruction of the houses below. This idea was 
very skilfully put in execution, in the following manner, by Cap- 
tain Hope of his Majesty’’s sliip Brisk, who, with his officers and 
crew-, co-operated with Captain Head in the most admirable way, 
during the whole of these operations. 

It is impossible to speak in terms of sufficient admiration of 
the gallantry with which the oflicers and seamen climbed about 
the ruins, and exposed themselves to the most imminent danger, 
altogether indifferent to the probable consequences. 

Some of the satimen were sent to the top of the house adjoin- 
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ing the ruin on the west, and by means of a small line which 
they threw over the top of the gable at C, the end of a stronger 
rope, to which was affixed a 8^ inch hawser, was drawn up. 
This was handed down to the Square, and rove through a block 
atlaclied to a beam, firmly secured by three pieces o^ timber, 
sunk many feet deep in the ground, and supported by a strong 
shore (O). It now became a question, whether the chain should 
be drawn up from behind the gable, or be sent over from above, 
as the line had been in the first instance. Many persons, and 
amongst others, the writer of this article, were of the latter opi- 
nion ; but Captain Head, with better judgment, decided upon 
dragging the chain up from behind. The iron-cable was ac- 
cordingly prepared in a coil, to the eastward of the pile, or 
to the left, at D, as scen*in the drawing, and the end being 
made fast to the hawser, it was pulled up by the seamen apply- 
ing their strength to the oilier end in the Square. The chain, when 
drawn over, made a gap 8 or 10 feet deep, by pulling down at 
first a {xirtion of the wall, and afterwards by loosening and saw- 
ing down the masonry over which it jiasscd (C). When enough 
of chain was thus dragged over, a strong purchase, consisting of 
two double blocks, was lashed to it, and the end of the rope 
was led through a b1(K'k fastened to the beam. Thus far all 
was ready, but a difficulty arose wdiich had not been contem- 
plated. The corner of tbe^ great gable was studded with pro- 
jecting knots, which prevented the bight of the chain (or the 
loop, as landsmen exjircss it), which was to embrace the building, 
from coming sulliciently far up, to prevent the middle of the 
ruin from bulging outwards. 

This was remedied, by fixing a small tackle GG, to the win- 
dow of a house to tliG eastward, and attaching the other block to 
the heiglit of the chain,— -this being bowsed"” or drawn up, 
kept the chain clear of the comer, which operation was facilitate 
by taking ofi* the weight, with another small tackle HH, wliich, 
by tricing up the chain, kept it clear of the angles of the ruins 
and the rubbish on the ground. When things were thus ar- 
ranged, they assumed the appearance represented in Plate IV. 
All tlie party employed now took hold of the chain at KEK, 
and having drawn it quite tight, passed it several times round 
the beam, and fixed it there. This concluded the operations of 



96 Account of the measures adopted for pulling doxen 

Friday, and relieved the public from all alarm of the great gable 
tumhling into the Cowgate. 

On Saturday morning, while various minor preparations were 
making for drawing down the gable, Captain Head directed a 
series of mincs^ or shots^ as they are termed by miners* , to be 
made in the lower part of the buttress before described, which 
supported the east wall B. It was obvious that this pile owed 
all its stability to this projecting wall. In the one direction it 
acted as a buttress, and in the other* by its immense weight, pre* 
vented the wall from tumbling back on the houses. It oc- 
curred to Captain Head, that if its base or lower extremity were 
blown away, the support would be removed, and the buttress 
would instantly lie converted into a weight abundantly suffi- 
cient to drag the w hole down in the direction required. Six 
shots were accordingly inserted at the points marked 1, 2, 3, 4, 
5, 6. ; each being furnished with a match decreasing in length 
from that at 1 to that at 6. The intention of which arrange- 
ment was, to demolish the foundation gradually, and not by one 
great blast, to risk overturning the whole fabric the wrong way. 
The whole quantity of powder used was pounds, only §ds of 
which, or about 3 pounds, were eventually exploded. 

At a little after noon, the purchase was manned by Captain 
Hope’s people ; and after several very severe tugs by the sea- 
men, who were animated to exert themselves by the shouts of 
the surrounding multitude, the top of the great gable leaped 
from its j^lace into the centre of the building, leaving only a 
lofty shaft, extending from the top to the bottom in the most 
singular manner. This was subsequently pulled down by the 
chain, which, though broken by the first crash of the gable, 
was sufficiently entangled with the ruins to maintain its hold. 
This tall remnant of the wall did, not failover, but plumped 
directly down by the side of the pillar which remained standing, 
to the height of 20 feet from the foundation. 

Captain Head now required every one to fall back, and the Par- 
liament Square being cleared from end to end, he advanced alone, 
and gave the word to light the matches. The pause which ensued 


* A mine is generally loaded with a box of powder, whereas, in a shot, the 
hole mode by the jumper only is filled with powder. 
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was very remarkable ; a deep silence marked, in the strange^ 
manner, the doubt and anxiety which pervaded the minds of all 
the spectators. The first shot drove away a portion of the but- 
tress, artti threw up a cloud of smoke. This was followed almost 
instantly liy the second explosion, which completely destroyed 
the support, and the whole of the vast pile was observed to be in 
motiop. At first it seemed merely to tremble, but, in the next 
instant, it was seen to writhe to and fro, from top to bottom ; 
next, a few loose? stones fell ; then the immense stalks of chim- 
neys, and the tops of the walls, bowed their heads forwards 
the niidcUo and loweV parts now seemed all disjointed and power- 
less ; and all these motions rapidly accelerating, the whole fabric 
came thundering to the ground, with a most prodigious crash, 
filling the air, to a great height, with a dense cloud of dust. See 
riale V. 

Nothing rauld be i)iorc completely successful not a single 
person was hurt, nor a single building injured, though some 
were situated at no more than a few feet from the ruins. 

Whajt is particularly remarkable is, that, in no case of the 
fall of these walls, did'tlicir effects extend to more than a few 
yards distance from their bages. This can only be accounted 
for, by supposing the stones completely disunited by the dreom- 
]x>silion of the mortar, and the partial calcination of the stones 
hy the heat, so tliat the instant the equilibrium was destroyed, 
all the |>arts were left to acf independently, and being without 
any cohesion, fell straight to the ground •. 


Aut, XII . — Memoir cm the Milk ^ the Cow-Tree. By Maria- 
no de ilivERo, and T, B. Boussingault - f-. 

M a Last appears to be the first who has made known, in 
Europe, one of the most curious vegetable productions of the 

1 * ■ — — - - .... 

* The engravings (Plates IV. and V.), illustrative of the above description, are 
taken from n set of eight admirably executed representations of the ruins after the 
fire, published in Edinburgh for the benefit of the sufibrers. They are said to be 
the work of Mr James Hall, a rising young advocate at the Scotch Ban— -E ojt. 

Translated from the Spanish. 

vor. XI I. no. 23. January 1825. g 
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equinoctial regions,— a tree which gives a kind of milk entirely 
analogous to that of the cow, and which, for that reason, has 
been called Cow-Tree. This singular juice, on account of its 
similitude to the milk of animals, in the place of which, Mr Hum- 
boldt has seen it used for every domestic purpose on the farm of 
Barbula,— -has been admired by every traveller. Mr Humboldt, 
in the description he has ^ven of it, says, I confess, that, among 
the great number of curious phenomena, I have observed in 
the course of my travels, there are few which have made a 
stronger impression on my mind than the cow-tree. All that 
has any connection with milk, all that relates to cereals, inspires 
us with an interest which is not simply that of the knowledge of 
causes, but which is connected with another series of ideas and 
feelings. We cannot, without difficulty, believe, that the hu- 
man species can exist without farinaceous substances, nor with- 
out the nutritious milk contained in the bosom of a motlicr, 
which is intended for the long weakness of infancy. The star- 
chy nature of grains, — an object of religious veneration among 
so many ancient and modem nations, is disseminated in the 
seeds, and deposited in the roots of vegetables ; milk appears 
exclusively to be the production of animal organisation. Such 
arc the impressions we have received in childhood, and such 
is the cause of the astonishment we feci at the sight of the 
tree we are going to describe. Here our emotion is not caused 
by the dark thick solitudes of woods, nor by the majestic courses 
of rivers, nor by those mounUuns covered with eternal snow ; but 
a few drops of, a vegetable juice, make us sensible of the power 
and fecundity of nature. On the barren declivities of a rock 
grows a tree, whose leaves are dry and coriaceous. Its thick lig- 
neous roots scarcely enter the rock ; for several months in the 
year rain scarcely waters its fan-sh«n])ed leaves. The brandies 
appear dry and dead. But when an incision is made in the 
trunk, a sweet and nutritious milk flows from it. It is at the 
rising of the sun that the vegetable liquid runs most abundant- 
ly. Then the natives and Negroes arc seen to come from all 
parts, provided with vessels, to receive the milk, which becomes 
yellow, and thickens at the surface. Some empty their vessels 
under the same tree ; others carry them to their children. It is 
• like a bhepherd dislributiiig to his family the milk of his flcKk. 
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— Humboldt^ Voyage aux RSgions Equinoxiales du JN^jouveau 
CorMneni^ lib. B. chap. xvi. page S63 et S64*. 

If thoae who possess these precious trees near their habita^ 
don, drink with so much pleasure their beneficent ^uioe, with 
what delight will the traveller, who penetrates in these high 
mountains, appease with it his hunger and thirst P Thus we have 
seen, on the road from Patito to Puerto- Cabello, all these trees 
full of incisions, made by the travellers, who seek them with 
anxiety. It woifld be sufficient, it appears to us, that this milk 
could be used as an aliment, to value it, and invite to the culti- 
vation of the trees which furnish it ; but Nature has been pleased 
to make it still more precious and useful ; for, besides contain- 
ing so nutritious a constituent as fibrin, it also contains, in abun- 
dance, an exquisite kind of wax, which may be extracted with 
great facility. 

Before we left Europe, Baron Humboldt recommended us 
particularly to make the analysis of this juice; and it is the re- 
sult of our experiments we arc going to detail. 

The milk we have examined is given by the cow-tree, which, 
according to Mr Kunth, appears to belong to the family of 
Sapotm and is found on the (oad from Ourmase to the NW. of 
Maracovy, on the nonliern declivities of the Andes, It appears, 
that this tree is not peculiar to the Andes on this side of Cara- 
cas ; since we have been assured it grows as well in Choco. This 
vegetable milk possesses all flie physical properties of the milk 
of animals ; only it is a little thicker, and mixes easily with wa- 
ter. When boiled, it does not coagulate, but a thick yellow 
pellicle is formed on the surface. Acids do not form with this 
milk any coagiilum, as willi that of the cow. Ammonia gives 


* Galact^endrum^ cs familia Sapotcarum. Arbor 6-7-orgyalis. RamuU te- 
I'ctes, glabri, juniores angulati, tenui«8ime canescenti-pubbrati. Gem/mm termi- 
nales, subulate, convolutas, sericeo-pubescentes. Fo&a altema, petiolata, obloqga, 
utrinq[uc rotundata^ apice brevissime acuminata, integerrima, leticulato-venosa, ve- 
nis primariis transversalibus panto approximatis BubpaTalleliB nenroque subtua pto- 
minentibus, subearlacea, glaberrima, ezdccata, supra viridia, subtus aureo-flisca, 
novem out decern polliees lobga, vix quatuor pollices lata. PetioU crassi, canalicu- 
iati, glabri, 8 aut 9 lineas long!. Stipule nullos ; fructua facie drupsB juglandis ? 
fwtus, globoaus, viridis, fcctus nucibus ! aut menospermus.— JKimlt la HumboUt 
Bonplandy No\'. Gen. tom. iii. ined. 
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no preafntate, and makes it more liquid : this character indicates 
the total absence of catechu, since we hove observed, that, in 
jiuces containing this ingredient, ammonia preapitates it ; and 
that the pred(atate washed and dried, possesses the properries 
of dasric^gum. When left to the contact dt air, it is altered, 
and acquires an unpleasant smell, rimilar to that of sour milk ; 
a pdlicle is formed at the surface, which, triturated with caustic 
potash, exhales ammonia. During this decomporiricm, carhcmic 
add is cUsengaged, and acetic add is formed, which, very likely, 
comlrines with the ammonia. If some drops of an add are ad^ 
ed to this milk, it may be exposed to the dr, for a long rime, 
without any alteration. Kept in a bottle, with a crystal stopper, 
it does not decompose, but becomes only thicker ; but, by add. 
ing a litde water, it regains all its properties. In this manner, 
we preserve a small quantity of it we have brought from Sf ara.. 
cay. Alcohol gives a slight predpitate \ fresh milk reddens blue 
paper; it bdls at the temperature of 100” Centigrade. On 
the fire it presents the same phenomena as cow's milk ; a pellidc 
is formed on the surface, which prevents the expansion of aque- 
ous vapours : if the evaporation is carried on, for a long rime, 
drops of dl are formed, which increase in proportion as the water 
evaporates, and terminate by forming an oily liquid ; in which 
swims a fibrous substance, which dries and contracts with the 
increase of the temperature of the oily liquor ; then it exhales 
a smell very rimilar to that of meal fried in dl. 

By the action of fire the vegetable milk is separated into two 
ports; one furible, on account of its greasy nature; the other 
fibrous and infusible. If evaporation is not carried on too fast, 
and if the greasy matter is not made to boil, it may be obtdned 
without any alteration, and possesring the following properties. 

This sutetance is yellowish-white, and translucent : and has 
all the appearance of refined wax* of Spain. It is solid at the 
common temperature, and does not yield to the pressure of the 
finger even at the maximum of temperature ifi Maracay (31° 
cent). It begins to melt at 40° cent. ; and when in complete 
furion, the same thermometer indicates 60°. It is soluble in es- 
smitial oil ; in turpentine it is also soluble, at a high temperature ; 
and, when cold, it separates in two parts, the interior with the 
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^pearance of grease^ the other more liquid. Alcohol^at the 
temperature of 40^ cent., dissolves it entirelj ; but it is precipitated 
when it becomes cold. It combines with caustic potash, and 
forms a soap; boiled with ammonia, it forms a soapy* unguent. 

N^ic acid dissolves it when heated, with disengagement of 
nitrous gas ; and a little oxalic acid is formed. This matter ap- 
pew to us to have exactly the same properties as the refined wax 

bees ; and we believe it may be applied to the same uses. We 
have made with it wax-candles for our own use. 

We also examined the fibrous matter which swam in the 
wax in fusion ; and* by treating it with the essential oil of sas- 
safras and turpentine, we freed it entirely of the wax. To get 
rid of the oil, we boiled it in water for a long time, with a 
view to volatilize the essential oil. The fibrous matter ob- 
tained by this process, retains still a little essential oil ; it is of 
a dark grey colour, probably because it is altered by the action 
of the wax in fusion; it is insoluble in boiling water; it is 
fibrous, and without odour ; placed upon a hot-iron, it melts, 
swells, is carbonised, and exhales the smell of burnt meat ; put 
in contact with nitric acid and water, a gas is disengaged, which 
is not nitrous gas ; and it is tFansformed into a yellowish greasy 
matter, as is the case when nitrous gas is prepared by the ac- 
tion of nitric acid upon flesh. Alcohol does not dissolve it ; 
and we have used this liquid to prepare it purer. 

By repeatedly boiling the vegetable mUk with alcohol, and 
decocting the hot liquor, we obtained the fibrous substance. 
This white and flexible fibrous matter dissolves easily in di- 
luted muriatic acid. From what precedes, it is obvious, that 
the substance which is separated from the wax, either by fu- 
sion, or the action of alcohol, possesses the same properties as 
fibrin; and though it may appear singular to meet, in a ve- 
getable product, a subsjance which has usually been consider- 
ed as peculiar to animal matter, we have not the least, hesi- 
tation to consider it as fibrin, being persuaded it docs not differ 
from it in any tiling *. Consequently, in the milk of the cow- 
tree, wax is mixed with fibrin. It remains now to examine the 


* We do not jiretend that this substance is exactly identical with the fibrin 
extracted from animal matters ; but it seems to have the same relation to it os ve- 
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liquor^ in which arc found the two principles already men* 
tioned. 

It is almost impossible to filtrate the milk : the liqnor which 
passes is^. however, sufficiently limpid. We have already stud, 
that alcohol gives a slight precipitate^ and then it may be fil- 
trated* 

The liquor has a dark colour ; it slightly reddens blue paper ; 
when concentrated, it does not, by cooling, ^deposit crystals; 
when evaporated to the consistence of jelly, and treated by alcohol 
at 40°, a little sugar is dissolved. The remaining mass has a 
bitter taste. Dissolved in water, the solution still reddens blue 
paper. Ammonia forms a precipitate sufficiently abundant. This 
character, added to the bitter taste, made us suspect the pre- 
sence of a salt of magnesia. Our conjecture was verified, by 
putting a drop of this solution upon a plate of glass, with a 
little phosphate of ammonia, then mixing the two liquids with 
a glass-tube, and forming a letter, the character remained ad- 
hering to the glass in the most palpable manner. By this ingeni- 
ous process, for which we arc indebted to Dr Wollaston, the pre- 
sence of one or two hundred parts of magnesia may be detected. 

We had now to determine the ^nature of the acid combined 
with the magnesia. We thought it was acetic acid ; but sulphu- 
ric acid did not disengage any odour of vinegar, and only car- 
bonised the salt of magnesia. We ar^^ still ignorant of the nature 
of the acid, but we supfx^se it is not acetic acid. 

The matter upon the filter, when dried, assumes the appear- 
ance of unrefinGd wax, and when heated, it. exhales the smell of 
roasted milk : it is wax mixed with fibrin. 

There results from the preceding experiments that the milk of 
the cow-tree contains, 

1. Wax. 4. A Balt of magnesiap not the acetate. 

S. Fibrin. A A colouring matter. 

S. A litUe sugar. * 

It contmns no albumen, nor curd, nor catechu. 

getable idbumen has to animal albumen. M. Vauquelin has detected, in the ve- 
gitaUe juice of the Carica papaya, a principle which has also a great similitude 
with animal fibrin, (Thomson, t. iv. ch. 1. of Fibrins, page 87). Recently we 
have examined the finesh juice of Carica papaya, and we have found in it the sub- 
.stance mentioned by the celebrated French chemist : it appears to be nimiinr to 
that of the milk of the cow-tree. 


Ast. Tabki containing the ReauUe of acme Ob8&nal6ma 

made bjf late Na/oigatora on Ute Temperature of die Ocean, at 
varioua deptha below ita auiface *. 


Position. 

Temperature 
of the 

De])th 
_ in Fa- 

Tempera- 
ture at the 
depth in 
preceding 
column. 

Difierrace 
between the 
Temp, of 
Surface wa- 
ter and that 
sounded to. 

Names of 
Observers. 

Ijatitude 

liOngi- 

tude. 

Air. 

Surface 

Water. 

" thorns. 

80“ 0 N. 

0 / 

5 OE. 

4o!o 

. 29!? 

120 

3a3 

0 

9.9 

Scorcsby 

79 4 

5 4 

34.0 

29.0 

13 

31.0 

2.0 

Ditto 

... 

... 

... 

... 

37 

33.8 

4.8 

Ditto 

... 

... 

... 

... 

67 

34.5 

6.5 

Ditto 

... 

... 

... 

... 

100 

39.0 

7.0 

Ditto 

... 

... 

... 

... 

400 

3ao 

7.0 

Ditto 

79 4 

5 38 

38.0 

29.0 

730 

37.0 

8.0 

Ditto 


0 low. 

39.0 

32.0 

791 

38.0 

9.0 

Ditto 


— 

40.5 


118 

3U0 


Lord Mulgrave 


2 30 E. 

.30.0 

29.0 

60 

29.3 

0.3 

Scoresby 



... 

... 

100 

31.0 

2.0 

Ditto 

77 10 

8 10 

19.0 

29.3 

20 

29.3 

0.0 

Ditto 

... 

... 

... 

... 

40 

29.3 

0.0 

Ditto 

... 

... 

... 

... 

90 

.30.0 

0.7 

Ditto 

... 

... 

... 

... 

100 

30.0 

0.7 

Ditto 

79 34 

10 50 

25.0 

30.0 

20 

31.0 

1.0 

Ditto 

... 

... 

... 

... 

• 40 

35.0 

6.0 

Ditto 

... 

... 

... 

... 

90 

34.0 

4.0 

Dittc» 

... 

... 

... 

... 

100 

34.7 

4.7 

Ditto 

7 G 10 

10 50 

19.0 

28.3 

20 

28.9 

0.3 

Ditto 

... 

... 



50 

28.8 

0.0 

Ditto 

... 




123 

30.0 

1.7 

Ditto 

... 

9 0 

mnM 


60 

31.8 


Ditto 

... 

... 

... 


123 

33.8 


Ditto 



... 

• •• 

230 

33.3 


Ditto 

75 28 

9o"36W. 


34.0 

314 

32.0 

.2.0 

Ross 

75 2 

105 14 

31.0 

30.0 

94 

31.26 

1.75 

Parry 

73 37 

77 28 


34.5 

80 

32.0 

2.6 

lioss 

73 35 

89 1 

39.0 

34.0 

186 

34.0 


Parry 

Wintei^ 

Harbour, 

— 19 

+ 2&0 

5 

30.0 

2.0 

Ditto 

72 7 

19 11 W. 

42.0 

34.0 

118 

29.0 

5.0 

Ditto 

72 5 

.79 0 

31.0 

30.5 

no 

30.26 

0.26 

Ditto 

72 0 

73 0 

33.0 

32.0 

76 

32.26 

0.25 

Ditto 

71 24 

71 0 

36.0 

36.0 

88 

.33.0 

2.0 

Ditto 

99 0 

— 

59.5 

• — 

973 

32.0 


Lord Mulgrave 

98 26 

95 0 . 

34.0 

32.0 

35 

31.6 

0.6 

Parry 

98 24 

93 32 

31.0 

30.6 

170 

30.6 

0.0 

Ditto 

... 

93 8 

29.0 

30.0 

318 

.30.0 


Ditto 

98 12 

90 6 

31.5 

32.0 

770 

.33.0 

1.0 

Ditto 

98 19 

99 5 

34.0 

32.0 

149 

34.0 

2.0 

Ditto 

98 0 

92 9 

34.0 

31.0 

809 

27.0 

4.0 

Ditto 

... 

90 0 

30.0 

34.6 

200 

.33.26 

1.25 

Ditto 

97 0 

— 

48.A 


810 

29.0 


l^ord Mulgrave 

91 11 

31 12 

48.0 

47.6 

320 

44.26 

.3.26 

Parry 

90 44 

59 20 

— 

— 

100 

30.0 

— 

Ross 


• Thi» Tabic was drawn up with' great care by a young fleiend. 
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PositioiL 

Temperature 
of the 

Depth 
in Fa- 
thoms. 

fempera- 
«ure at the 
lepth in 
[jreceding 
column. 

Difference 
t)etweenthe 
Temp, of 
Surmce wa- 
ter and that 
sounded to. 

Names of 
Obsebvebs. 

Latitude. 

Lonf^- 

tude. 

Air. 

Surface 

Water. 

60*44 N. 


e 

e 

200 

29!o 

o 

Ross 


... 



400 

28.0 


Ditto 

... 

... 



660 

25.5 


Ditto 

59 40 

47 46 

35.0 

37.0 

260 

30.0 

2:0 

Parry 

58 52 

48 12 

38.5 

38.5 

200 

38.75 


Ditto 

57 44 

47 31 

46.0 

45.0 

650 

40.5 


Ciipt. Franklin 

57 39 

13 31 

60.0 

40.5 

140 

47.8 


PaiVy 

57 26 

25 11 

40.0 

40.0 

130 

48.0 

1.0 

Ditto 

57 0 

17 52 

50.5 

50.0 

100 

49.0 

1.0 

Ditto 

56 59 

24 33 

40.0 

48.5 

1020 

45.5 


Ditto 

39 4 

13 8 

72.5 

60.1 

138 

56.0 


Kotzet)uc 

39 27 

12 57 

71.1 

68.5 

100 

56.7 


Ditto 

37 3 

199 17 

63.0 

61.0 

10 

59.5 


Ditto 

36 9 

148 9 

73.0 

71.9 

25 

67.1 


Ditto 

• •• 



• •• 

100 

52.8 


Ditto 

• •• 



• •• 

300 

44.0 

27.9 

IMtto 

30 0 

15* 0 

72*5 

76.0 

05 

74.7 

1.7 

Krusciistern 

35 51 

147 38 


72.0 

100 

51.0 

21.0 

Kotzebue 

29 24 

109 26 

75.0 

74.0 

too 

62.0 

12.0 

Ditto 

27 50 

152 22 

77.1 

77.6 

200 

51.5 

25.5 

Utto 

33 3 

181 56 


78.0 

25 

76.0 

3.0 

Krusenstern 

• •• 

... 


• •• 

50 

70.5 

7.5 

Ditto 

• •• 

... 


• •• 

125 

61.5 

6.5 

Ditto 

20 30 

83 30 

... 

83.0 

1000 

45.5 

37.5 

Sabine 

9 25 

205 0 

85.7 

87.4 

urn 

49.5 

37.0 

Kotzebue 

9 21 

204 44 

81.0 

83.0 

250 

77.0 

6.0 

Ditto 

8 59 

204 24 

85.0 

87.0 

100 

56.2 

30.8 

Ditto 

2 55 


81.0 

81.0 

10 


0.0 

Bladh 

2 50 


83.1 

84.5 

20 

HtSI 

3.5 

Ditto 

0 

— 

75.5 

74.0 

85 


8.0 

Wales & Ray ley 

0 

177 5 

83.0 

82.5 

300 


27.5 

Kotzebue 

0 56 S. 

146 16 

62.0 

82.0 

lOO 

60.0 

22.0 

Krusenstem 

3 26 

7 59 E. 


73wO 

1000 

42.0 

31.0 

Wauclioi)c 

15 26 

133 42 W. 

79.8 

80.0 

10 

79.0 

1.0 

Kotzebue 

18 17 

124 56 

70.2 

78.5 

125 

68.5 

10.0 

Ditto 

24 0 

— 

72.6 

70.0 

80 

70.0 

0.0 

Wales & Ray ley 

30 39 

346 33 

6ao 

67.0 

35 

49.5 

17.5 

Kotzebue 

34 44 


60.5 

5.0.0 

100 

5f.O 


Woles & Rayley 

66 40 

ii^ 

47.0 

40.5 

no 

51.5 

11.0 

Rlodh 

44 17 

67 31 

57.6 

54.0 

196 

38.8 . 

16.1 

Kotzebue 
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A AT. XIV .-— the Laws of EUciroJdagnietic Action^ as de^ 
p&ndmg an the Length and Dimensions of the conducting 
Wire^ and ofi the question^ Whether Electriccd Phenomena are 
due to the transmission of* a single or of a compound Jluid f 
By Fatah Bahlow, F. R. S. 

The question or controversy relative to the two hypotheses 
on which electrical phenomena arc explained, is well understood ; 
but still there arc sucli decided proofs advanced by the advo- 
cates on either side, in sujiport of their particular doctrines, that 
it can liardly be said, although the balance seems to incline on 
the side of those who maintain for two distinct fluids, that the 
followers of Dr Franklin, who admit only one fluid, arc decided- 
ly in error. 

The following experiments^ although directed to another in- 
quiry, may perhaps be found to throw some light on this sub- 
ject, and therefore it will not l)c amiss, before entering upon a 
detail of them, to point out the views which led me to undertake 
them. In a very early stage of electro-magnetic experiments, 
it hiul been suggested, that ani^instantaneous telegraph might be 
established by means of conducting wires and compasses. The 
details of this contrivance arc so obvious, and the principles on 
which it is founded so well understcxxl, that there was only one 
question which could rendef the result doubtful, and this was. 
Is there any diminution of efibet by lengthening the conducting 
wire ? It had been said that the electric fluid, from a common 
electrical battery, had been transmitted through a wire four 
miles ill length, without any sensible diminution of cflbct, and 
to every appearance instantaneously ; and if this should be found 
to be the case with the galvanic circuit, then no question could 
be entertained of the practicability and utility of the suggestion 
above adverted to. I was, therefore, induced to make the trial, 
but I found” such a sensible diminution with only SOO feet of 
wire, as at once to convince me of the impracticability of the 
scheme. It led me, however, to an inquiry^ as to the cause of 
this diminution, and the laws by which it is governed. This, 
again, drew my attention to the two hypotheses of electrical ac- 
tion adverted to above. For example, if the electric action were- 
duc to a current of a single fluid passing thrQugh the wire, and 
if none of it were dissipated in its course, then one could see no 
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reason for any diminution at all, whatever might be the length 
o£ the wire ; and, on the other hand, if the diminished action 
were due to such dissipation, then, at that part of the wire near- 
est to the positive pole of the battery, the action ought to be 
much stronger than at the other extremity, where a less quanti- 
ty of the fluid would be returned to the battery than was issued 
at the positive pole. This has reference to the hypothesis of a 
angle fluid, agreeably to Franklin's theory ; but if we admit the 
two fluids issuing from both the extremities of the battery, and 
still attribute the diminished action to their dissipation^ then at 
least the power exhibited by the centre of the wire ought to be 
much less than that shewn by those parts adjacent to the two 
poles of the battery. My object, therefore, thus became to ex- 
amine, by means of compass needles, distributed at dificrent dis- 
tances along the wire, and with diflerent lengths of the latter, 
the power thus exhibited, and to endeavour to determine the 
mathematical laws of its action, as depending on the length of 
die conducting circuit. 

With this view, I procured about 840 feet of copper-wire, a 
little stouter than that used for bell-wire, and arranged it as 
shewn in Fig. 5. Plate III., where abed, a^l/dd represent four 
upright props, framed in a square, and their ends driven into 
the ground, the circumference of each frame being exactly 10 
iect. The wire was then brought from P, turned round an up- 
right prop at 6, whence it passed to the frame £, about which 
it was revolved in thirty-seven spiral volutions, from the bottom 
upwards, and then passed from b to a', whence it was made to 
run from the top downwards, in 37 volutions about the frame 
F : it then proceeded from d to H, where it was turned round, 
as at 6, to the other extremity N. The whole length of the 
wire was thus * 


PC 

= 15i feet. 

Gc 

= 14t 

37t volutions, frame E, 

375 

ba 

= 28 

371 volutiona, frame F, 

375 

dH 

= I4i 

NH 

=. 154 

Total 

838 feet. 


The line ab, a' as also 6P, NH, were placed very exactly 
in the magnetic meridian, and Gc and Hd perpendicular to the 
same, or east and west. The three compasses on which the 
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observations were made, .were utuated as shewn at C, D. 
At F and N were placed two cups of mercury, and from the 
battery K proceeded two stout conducting wires, which were 
immersed in the cups at P and N ; and, by immersing , also the 
extremities of the wires at F and N in the some cups, the dr- 
cult was carried through the whole wire. We thus began our 
observations on the whole length of 838 feet ; then unwound 
two circumfcrcng^s from each frame, thereby shortening the 
circuit 40 feet, or reducing it to 798 feet ; we then unwound 
40 feet moi*e, and so on to the end, as detailed in the following 
tabulated results. 

There still, however, remained to guard against the variable 
power of the battery while the experiments were in progress, which 
occupied several hours. This was as follows : Between N and F 
was situated another compassA, over which could be placed a short 
conducting wire, which, prior to each experiment, was made to 
unite the two cups N and P, and its effect on the compass was re- 
gistered; immediately after which, the wires P and N were immer- 
sed, and the short conductor removed ; by which means the rela- 
tive power of the battery became known at each observation ; for 
it is shewn in Essay on Ma^etic Attractions,^ &c. (art. S47.), 
that, all other things being the same, while tlie wire is placed in 
the magnetic meridian the power is directly as the tangent of . 
the necdlc'^s deviation, or rather the latter is as the former. It is 
tlius easy to compute what the several deviations would have 
been, had the power of the battery remained constant, as is done 
in Table II. It may be proper to state, that the apparatus em- 
ployed was Dr Hare's calorimeter, and that it was raised out of 
the acid after each set of experiments : that is, as soon as the 
battery was immersed, the short conductor was placed in the cups, 
and the deviation on the compass A registered. I'his was now 
removed, the wires F apd N inserted, and the deviations on the 
three compasses B, C, D, were registered by three observers, 
one at each. The distance of the conducting wire from the 
needle was only half an inch. These wires P, N were now removed, 
the battery remaining down, and the short wire again inserted, 
the compass A registered, and the observation on the other three 
compasses taken as before; thus obtaining two sets of observations 
at each immersion, corresponding to the distance of half an inch. 
Then, in the latter part of the series, the l^attery being still 
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down, Uhe wire at each compass was raised to inches above 
the needle, and a double set of observations obtained with this 
distance, precisely in the same manner, after which the batteiy 
was raised out of the fluid, while the wire was shortened and 
readjusted. This being premised, the following Table of re- 
sults will be readily understood. 


TABLE of Experimental Resvlte^ shewing the Deviatioti of Compass- 
Needles at different Distances^ a/nd with differSnt Lengths of Con- 
ducting Wire. 


Length 
of con- 
ducting 
Wire. 

Deflec- 
tion of 
Standard 
Compass 
A. 

Deflection of the other Com- 
passes.— Distance 4 Inch. 

Deflec- 
tion of 
Standard 
Compass 
A. 

Deflection of the other Com- 
passes. — ^Distance I4 Inch. 

Deflec- 
tion Com- 
pass B. 

Deflec- 
tion Com- 
{NUM C. 

Deflec- 
tion Com- 
pass D. 

Deflec- 
tion Com- 
pass B. 

Deflec- 
tion Com- 
pass C. 

Deflec- 
tion Com- 
pass D. 

Feet 

o 


o 

B 


■■ 





21 

5 

5 

44 





838 j 


21 

5 

5 

5 







25 

6 

64 








23 

«4 

6 

«4 





1 


25 

8 

9 

74 





76nJ 


26 

8 

9 

71 








25 

9 


8 







25 











27 

8 


9 ' 







25 

8 

104 

9 







25 

lOJ 

11 

11 







28 

10 

104 

lo* 





1 


26 

104 

104 

10 





898 1 


28 

10 

11 

10 







26 


"4 

10 







26 


11* 

9 





( 


29 


13 

114 





518 i 


29 


13 

124 







30 


14 

124 





478 -j 


30 


144 

114 







30 


154 

134 







:io 

14 

15 

13 


HH 



j 


31 

14 

154 

134 

31 

Bn 

4 

3’ 

398 H 


30 i 

144 

154 

134 

0 31 

KB 

4 

3 

1 


31 

15 

16 

144 

,314 


4 

34 

358- 


32 

15 

16 

144 


34 

5 

4 



.34 

16 

17 

18 

35 


44 

4 

318- 


34 

16 

17 

18 

.35 


44 

44 



34 

17 

174 

174 

36 


4 

44 

278 - 


34 

164 

174 

174 

.36 


5 

5 ' 



.35 

18 

i«4 

18 

34 


5 

H 

238- 


.35 

19 

184 

18 

34 


6 

5 



34 

19 

20 

184 

.31 

54 

^4 

6 

198- 


33i 

19 

194 

174 

34 

5 

5 

54 



344 

22 

214 

204 

36 1 

6 

64 

7 

IOq - 


344 

22 

22 

204 

34 


7 

7 i 



34 

24 

23 

224 

34 



74 

118- 


33 

24 ' 

22 

23 

34 


8 

74 



324 

24 

254 

25 

32 


« 9 

Hni 

8o' 


32 1 

23 

25 

254 

32 


Oi 

«i ( 
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On examining these results, die first obvious inference is, that 
the diminution of efihct due to a greater length of vrird is not 
owing to an aoradental disnpation of the fluid ; the compass, 
which was more than 4>00 feet from either extremity of the wire, 
bang equally affected by the galvanic action, as these which 
were only 7 feet distant. Indeed, the central compass appear^ 
in many cases, to have been more deflected than the others ; but 
this, I have litde doubt, is due to errors in observation, or per- 
haps to the adjustment of the wire. It has been stated, that, in 
the greater series of experiments, the wire was only half an inch 
from thq needle ; and, consequently, any litde error in adjust- 
ing it, or any slight inflection of the wire just above the needle, 
would make a difference fully equal to any of the differences 
exhibited in the tabulated results. Moreover, although die four 
compasses employed were all as nearly alike as it was posable 
to get them, yet there might be slight differences in thdr action, 
which would still farther contribute to increase the other sources, 
of error. I shall therefore assume, that each of the three com- 
passes employed in obtaining the results at B, C, D, were equal- 
ly affected, and shall take the mean of the six observations made 
with each distinct length of wire fur a mean result, and the 
mean of the two deflections lihewn by the standard compass in 
each case, for the mean standard measure, as in the following 
Table ; and then, assuming that the tangent of the mean angle 
of deflection is proportional to the tangent of the deflection 
shewn by die standard compass, I shall compute what the seve- 
ral mean deflections would have been, had the power of the bat- 
tery remiuned constant as at first, using 21 ° as* the standard in 
the larger series of exjicriments, and 31° in the smaller. 

That is, let A and A' be two deflections dicwn by the stand- 
ard compass under different powers of the battery, and i the 
mean deflection corresponding to the power A. Then, as 

X . * 4 * tan A' tan J ^ ^ 

tan A : tan 2 :: tan A : — r - 7 — = tan «, 

^ tan A 

the mean deflection that would be due to the power A'. 

In this way the angles in the fourth and seventh columns have 
been computed; the former being all reduced to the power 

= 21°, and the latter A = 31°. 
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Meofk DeflecifUm in the preceding TdbUy reduced to one Stand* 
’ ardt Power of the Battery^ viz, A =SJ8“. 


f 

^^tance of Wire ^ Inch. 

1 Distance of Wire 14 Inch. | 


Observed 

Mean ob- 

Reduced to 

Observed. 

Mean ob- 

Reduced to 

Wire. 

Standard 

served Dc- 

Standard 

Standard 

served De- 

Standard 


Power. 

flection. 

A =21*. 

Power. 

flection. 

A = 31*. 

836 

2r 

o / 

4 66 

4 65 




798 

24 

8 18 

6 26 




768 

25 


8 46 




718 

25 

8 60 

7 17 




878 

28 

9 10 

7 4 




838 

264 

10 32 

8 31 



« 

698 

28 

10 20 

8 10 




668 

28 

10 30 

« 17 ‘ 




618 

29 

12 10 

8 30 




478 

30 

13 0 

8 44 




438 

30 

14 10 

9 31 

' o 

a 4 

O / 

398 

30f 

14 25 

9 25 

31 


3 20 

368 

314 

15 10 

9 38 

314 

3 47 

3 43 

318 

34 

17 0 

9 52 

35 

4 6 

3 31 

278 

34 

17 15 

10 1 

.36 

4 25 

3 39 

238 

35 

18 20 

10 18 

34 

6 20 

4 45 

198 

33f 

18 55 

11 8 

34 

6 25 

4 49 

168 

344 

21 25 

12 21 

35 

C 35 

4 30 

118 

334 

23 6 

i 13 53 

34 

7 36 

6 46 

98 

324 

24 40 

15 37 

32 

8 32 

8 13 


Although in these reduced results there ore a few discrepan- 
cies, some of the numbers being less where they ought to be 
greater than the preceding ; yet these, which may be attributed 
to errors and irregularities in the esperiraents, arc not such as 
to leave any doubt, that, upon a general view of the question, 
there is a certain increase of effect as the wire shortens ; and 
it only remains "to ascertain according to what function of the 
length this increase takes place. 

As the tangent of the angle of deflection is the measure of 
the electro-magnetic effect, it is natural to refer to this in prefe- 
rence to any other trigonometrical line ; and, comparing these 
tangents with the lengths, the square root of the latter is the 
most simple function of it which seems to approach towards 
the required ratio, although perhaps the discrepancies are ra- 
ther too great to enable us to say, with confidence, that such is 
the law in question. At the same time, the difficulty in redu- 
cing such observations to numerical results, arising from the va- 
riable power of the battery, and other circumstances, renders it 
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necessary for us to admit errors which would not be admissible 
in other cases. • 

If the law we have supposed were the exact law in this case, 
then the tangent of each mean angle of deflectioif, multiplied 
by the square root of the length of the wire, would be a con- 
stant quantity ; and therefore, conversely, this product or con- 
stant quantity in any one case, divided respectively by the square 
roots of the several lengtlis, ought to give the tangents of the 
angles of deflections due to these lengths ; and in this way we 
arc enabled to submit our law to the test of observation, as in 
the following Table; in which wc have taken tan 15°37^X /^98 
= S'76599 for the constant quantity in the first series, and 
tan 8^ 13' x v'98= i*4S83 in the second series. 


Comparison of Computed and Observed Deflections. 


Lentil 

Wire. 

Distance i Inch. A 

21°. 

1 Distance 1} Inch. A = 

31®. 

Deflection 
deduced 
from Ob- 
servation. 

Computed 

Deflection 

tan 16° 37^ V98 

Errors. 

Deflection 
deduced 
from Ob- 
servation. 

Computed 

Deflection 

tan 8° 13^ V98 

Errors. 

vi- 

VL 

838 

o » 

4 65 

o « 

6 28 





798 

6 26 

6 36 

Em 





G 46 

6 44 

— 1 2 




718 

7 17 

6 64 

— 1 23 




878 

7 4 

8 4 

— 1 0 




638 

H 31 

6 15 • 

—2 18 




698 

8 10 

6 27 

— 1 43 




■MS 

8 17 

6 41 

— 1 38 




618 

8 30 

6 66 

— 1 34 





8 44 

7 13 

— 1 31 


• 



0 81 

7 32 

.1 59 

o / 

o / 

a / 


9 26 

8 1 

— 1 24 

3 2(1 

4 8 

+ 0 48 


9 38 

8 19 

— 1 19 

3 43 

4 26 

+ 0 42 

318 

!» 52 

8 49 

— 1 3 

3 31 

4 35 

+ 1 4 

278 

10 1 

9 25 


3 30 

4 33 

+ 1 14 

238 

10 18 

10 10 


4 46 

6 17 

+ 0 32 

198 

11 8 

11 7 


4 49 

6 48 

+ 0 59 

168 

12 21 

12 26 

+ 0 4 

4 30 

6 39 

+ 1 59 

118 

13 63 

14 17* 

+ 0 24 

6 48 

7 29 

+ 0 43 

98 

16 37 - 

16 87 

■KU 

8 13 

8 13 

0 0 


The errors in the fourth and seventh columns are, as has been 
already observed, rather too considerable to enable us to decide 
with certainty respecting the accuracy of the law assumed ; at 
the same lime, they arc too small to allow us to suppose that 
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the approximation is altogether accidental. Indeed, there con 
be no doubt, that the exhibited effect is governed by some law 
very nearly the same as that proposed ; and it will remain for 
those who iiMst upon electric phenomena being due to the ac- 
tual transmission of material or imponderable fluids, to prove that 
their hypothesis is consistent with this law of action, or with one 
but slightly different from it. 

Experiments to tucertam tite Conducting Ptineer of different 
Wires f as depending upon ihevr Thicknesses or Diameters. 

I here procured a number of copper and brass wires, each 
two feet long, and wrighing from 40 grains to near 4000 grains. 
An inch at each end was bent at right angles, which inch, after 
' being well cleaned, and rubbed with nitrate of rilver, was im- 
mersed in the cups filled with mercury, at N and P, as expltun- 
ed in the preceding article, and the deflection produced on the 
compass was carefully registered ; but in this case, as in the last, 
it was necessary to guard against the variable power of the bat- 
tery. This was done by employing one fixed wire to ascertain 
the relative power before and after each experiment. The weight 
of this standard wire was 470 gri^,ns for the two feet in length. 
Being thus provided, the experiments commenced by immersing 
this standard in the cups above mentioned. The result being 
re^stered, the smallest specimen was immersed, and the stand- 
ard removed ; then the specimen was removed, and the stand- 
ard again immersed, — the mean of the first and third experi- 
ment being assumed as the mean standard power of the batteiy 
due to the period when the specimen was in the cups ; and, in 
this way, we proceeded from the smallest to the largest copper- 
wire, and then from the smallest to the largest brass-wire. The 
following are the results, in which }be first and the seciond ob- 
servations on the standard wire are placed in adjacent columns, 
for the convenience of having their mean value also in on adja. 
cent column to the results of the different specimens; but it 
will be understood, that the specimen was always submitted to 
trial between the observations on the standard, which latter was 
brass, and weighed 470 grains to tlie two feet in length. 
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Kasp&rimenis on the relative Electro-Magnetic Effect of different 
sized Copper^Wires, 


Weight 
of the 
Specimen 
in Grains. 

Deflection 
produced 
by Stand- 
ard Wire 
Ist Trial. 

Deflection 
produced 
by Stand- 
ard Wire 
2d Trial. 

Mean 

Deflection 

by 

Standard. 

Deflection 
produced, 
by the - 
Specimen. 


e 

e 

o 

o 

17 


37 

38 

25 

4U 

. 30 

33 

34 

31 


33 

31 

32 

28 

70 

31 

284 

293 

28 

05 

284 

274 

28 

26 

• 140 

274 

284 

27 

26 

180 

2fi4 

24 

254 

264 

250 

224 

23 

22} 

23 

200 

23 

21 

22 

22 

580 

20 

21 

204 

21 

1350 

21 

20 

204 

20 

1500 

20 

104 

10} 

lOi 


Experiments on the relative Electro-Magnetic Effect qfdiffercni 
sized Brass-Wires. 


Weight 
of the 
Specimen 
in Grains. 

Deflection 
produced 
by Stand- 
ard Wire 
1st TriaL 

Deflection 
produced 
by Stand- 
ard4Wire 
2d TriaL 

Mean 

Deflection 

by 

Standard. 

Deflection 
produced 
by the 
Specimen. 

38 

33* 

o 

30 

o 

314 

264 

44 

30 

.20 

204 

24 


29 

28 

284 

26 

100 

28 

27 

274 

234 

150 

27 

26 

264 

25 

250 

26 

254 

25} 

.254 

470 

254 

24 

24} i 

24 


24 

234 

23| 

234 


23 

22 

224 

22 

1580 

22 

1 21 

214 

22 

1800 

21 

' 21 

21 

22 

3770 

21 

21 

21 

214 


On a comparison of these several results, it will be seen, that, 
while the conducting wire weighed less than about 180 grains to 
the two feet in length, its effect on the needle was in defect, in 
comparison with that of the standard, which weighed 470 grains ; 
but that no power was either gained or lost after this, although 
wire was employed weighing nearly 4000 grains, which appears 
to be consistent with the deductions made by Professor Cum- 
VOI.. Xlf. NO. 23. JANUARY 1825. H 
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publidied in the Transactions of the Cambridge Phile- 
sophical Society for 18S1. 


Art. Notice r^arding the different Chctracter tff Ike 

Waves qfike Western Oceom^ and (ff the British Seas. 

^Lccobding to the observations of a gentleman conversant in 
marine affiurs, there is a remarkable difference in the appear- 
ance, and also in the destructive effects, of the waves of the 
British Seas, compared with those of the Western Ocean. 
We doubt not that many will be surprised to be told, that the 
waves of the Bay of Biscay do not seem to be so destructive, in 
proportion to thdr great extent and weight, as those of our own 
seas. This appears to be owing to the slow pace at which these 
cweanic Irillows roll along in majestic style ; while the surges of 
the British seas are quick in their motion, and impinge upon an 
obstacle with violent impulse. 

In evidence of the fact, it may be remarked, that the great plat- 
form of the Tour de Corduan, situate in the Bay of Biscay, at the 
entrance of the Garonne, is oi^ about 18 feet above the level 
of the sunken rock on which this magnificent structure is erect- 
ed ; and that the top of the parapet, or wall of circumvallation, 
which includes the store-rooms and other offices of the lighthouse, 
doesnotexceedlSfcet above theplacform. Now, although theCor- 
duan Rock is of much greater extent than the Edystone or the Bell 
Rock, yet, jud^ng from the appearance of things, as represented 
in the vignette to Mr Smeaton's Narrative of the Edystone Light- 
house, and the frontispeee to Mr Stevenson's Account of the Bell 
Rock Lighthouse, inboth of which the seas arc represented as run- 
ning up the building to the height of near 100 feet, wc are led to 
apprehend, that, underlikerircumstances, the platform at Corduan 
would often be completely deluged with water, and tliat the of- 
fices erected upon it would be rendered wholly untenantable. 
And such would certainly be the case, but for the less velocity 
of the waves of the Bay of Biscay : Occarional seas and sprays 
do pass over the parapet-wall in very stormy weather, but not 
with such violence as to occarion material inconvenience to the 
inhabitants of the Tour de Corduan. 
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To convey an idea oP the astonishing rapidity and impetuosi- 
ty of the surges of die German Ocean, we shall quote a letter 
addressed to the Engineer for the Lighthouse Board by Mr 
Alexander Macdonald, one of the superintending artificers, who 
was residing at the Bell Rock Lighthouse during the storms in 
the month of October last. 

<< The gale, at N.NE., which commenced about the 8th (Oc- 
tober), has lieen fully more severe, and the storm of longer du- 
ration, than any*I have hitherto met with while at the light- 
house. The water came upon the house, in an unbroken state, 
to the height of the kitchen-windows (61 feet above the R.ock), 
and the green seas as high as the bed-room windows (76 feet). 
At times seas, for I cannot call them sprays, though of a whidsii 
colour, came above the library-windows, and struck the comice 
(90 feet high) with such force, that, on separating, they darted 
to the leeward of the house, which was left, if 1 may so express 
it, at one end of an avenue of water. Indeed the appearance, 
in all directions around us, was at times more dreadful and ter- 
rific than I have ever before seen it. I really think, upon the 
whole, the house feels more firm and entire than when I first 
knew it, shortly after it was %iished. I cannot perhaps better 
express my meaning than by saying, that, when the seas struck 
it hard, the sensation now, more than formerly, resembled the 
tremulous motion of a perfectly sound substance. The lamp- 
glasses in the light-room, and the utensils in the kitchen, were 
frequently heard to make a tingling noise during the gale, owing 
to the vibrations of the tower.*” • 

The violent impetus of these German Ocean waves, which, ac- 
cording to the graphic and forcible description of Mr Macdo* 
nald, darted to leeward of the Bell Rock lighthouse, and left 
the building, as it were, “ at one end 'of an avenue of water,’’ 
forms a striking contrast to the solemn march of tlie wide-swell- 
ing billows of the Bay of Biscay, which exhaust themselves in 
comparative tranquillity around the Tour dc Corduan. 

We think Mr Macdonald’s idea regarding the increased firm- 
ness and stability of a building so situate, is probably correct. 
It is evident, that, for a year or two after the erection of this 
edifice, the mortar could hardly have taken sufficient band, and 
) hat the fabric would in effect not possess that degree of unity 
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and firmness which it may now be supposed to have acquired. 
It is also extremely probable, however, that the shaking or tre- 
mulous indications would make a deeper impression on the minds 
of the inmates of the lighthouse at first, than in later years. To 
a stranger such scenes as must be familiar to these people, 
perched upon a sunken rock in the middle of the ocean, with 
the waves often rising to the height of 60 and 70 feet upon their 
circumscribed dwelling, would be truly awful and terrific. 

Aat. XVI. — RemarTcs on the Modem Strata. By 4he Rev. 

John Fleming, D. D. F. R. S. E. and M. W. S., Minister of 

Flisk. 

The history of the Earth, as determined by the documents 
of geognosy, gives indications of different cpodis, each of which 
may be characterised by the peculiarities of the strata which 
were then deposited, and the organised beings with which tljc 
Earth was then peopled. Xhe remains of the ancient animals 
and vegetables which arc now found in these strata, have, in 
many cases, been preserved su^ciently entire to furnish the 
characters of the species, and enable an attentive observer to re- 
cognise the different individuals belonging to them, even when 
occupying different beds, and associated with other relics. In 
tracing, therefore, the history of any one species, we find tlio re- 
winina of the individuals belonging to it, dispersed through a 
limited series ^ strata, neither occurring in those of a more an- 
cient, nor in those of a more modem date. The associates of this 
spedes, or the other species, the remains of which occur in the li- 
mited scries of strata, are in like manner circumscribed in their 
geognostical distribution. If we now attend to the position oc- 
cufried by the strata of this series, in reference to those of other 
or newer series,-— their mechanical stnicture and chemical con- 
stitution ; and, if we determine the species of organised beings, 
the relics of which are imbedded in the strata of this series, we 
may consider the history of the series or gi'oup as complete. 
The diaracters of several of such scries have, to a considerable 
extent, been determined, thereby establishing so many important 
epochs in the Earth’s history. 

It fippms to be determined that the organised species, if con- 
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nected with one series, differs from the organised species o( every 
other series, and that the inorganic materials of the series have 
likewise a co-existing peculiar character. 

If we contemplate for a moment the genera of organised be* 
ings, we shall find that some of the species belong to the older, 
others to the newer aeries of strata, while some, still living, be^ 
long to the modern epoch of the Earth. It is of great import- 
ance to attend to this distinction. Many geologists of eminence 
reason respecting^ genera instead of species^ and, consequently, 
fall short of that precision which seems so desirable in geolo- 
gical science. Some examples on this subject are given in the 
paper on the “ Testaceous Jnnelides 

In the paper On the Influence of Society on the Distribu- 
tion of British Animals,” which appeared in the last number of 
this Journal, I entered upon several zoological details, serving 
to illustrate the characters of the species belonging to the mo- 
dem series of strata, and to demonstrate the imperfection of 
that classification whereby these strata are divided into diluvian 
and postdiluvian groups. In the present paper, it is my inten- 
tion to offer another arrangement, founded, not on considera- 
tions connected with the rclicq^mbedded in these strata, but on 
the materials of which they consist, and the circumstances which 
have operated in producing them. 

The surface of the Earth is, at present, in an umwJturcd con- 
dition. Mountains rise abdvc tlie level of the sea, and hollows 
exist beneath its level. What those causes have been, so much 
in opposition to the known laws of gravitation, which have pro- 
duced this unnatural state, we stop not here to inquire. But 
we shall be compelled, in prosecuting the object at present in 
view, to contemplate those causes which are operating in bring- 
ing the Earth into a natural statc^ by wearing down the project- 
ing parts, filling up the hollows, placing the surface every where 
at right angles to the direction of gravity, and perfecting the 
form of the Earth as a spheroid of equilibrium. It is difficult to 
arrange the strata belonging to the modern epoch of the earth's 
history, into subordinate groups, because the different causes 


* The publication of the paper here referred to, in the present number of the 
Journal, has been prevented by circumstances connected ivith the late destructive' 
lire in ihc neighbourhood of Mr Neill's printing-oifice.— £d« 
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operating in their production, act so frequently in concert^ ti^i 
it is not easy to assign to each its due share. All of them are 
subject to considerable irregularities, occasionally suspending 
their influence, or renewing their operations with redoubled 
violence. * But the situations of these different strata, and the 
classes or orders into which they may be distributed, will be 
better understood by the foUowing remarks. 

1. ^otf.~The varying conditions of the atmosphere, in refe. 
renceto temperature and humidity, exercise* a powerful influ- 
ence on the inorganic substances exposed to their disintegrating 
and decomposing eflects. A film of earth is produced ft for the 
support and the nourishment of vegetables, which speedily clothe 
the surface. The history of the soil (in reference to its compo- 
sition and structure), now under the influence of vegetation, 
must be studied in connection with the physical and geographi- 
cal distributimi of plants. The increase of the quantity of car- 
bonaceous matter, marks the number of plants which have 
flourished and perished. Extensive forests are established in 
certain districts, and for ages, by the annual falling of their 
leaves, increase the thickness of the stratum by which they are 
supported. But this addition to its thickness seems, in some 
cases, to impair its fertility. T1& trees decay, mosses and li- 
chens multiply, and the soil, instead of supporting any longer a 
forest, receives an addition of a layer of peat. But, in some dis- 
tricts the peat has been formed, in the absence of a previously ex- 
isting forest, by the growth of the mosses and lichens alone. In 
Zetland, I havp observed peat ten feet in thickness, consisting 
of the relics of that common moss Trichosiomum lanugmosum^ 
which continues to flourish vigorously on the decaying remains of 
its progenitors, or of itself. There is one difference, however, 
prevailing between the forest~pe(U and the moss-peatj deserving 
of notice. The soil under the former is always of some thick- 
ness,— while under the latter it, in many cases, can scarcely be 
said to exist. Partial depositions of bog-iron ore and marl occur 
in this formation. The marl usually consists of fluviatile shells, 
or encrusted masses, and its origin may be traced to springs 
holding carbonate of lime in solution. 

S. Scmdrdryi.—^Yie products of the disintegration of inor- 
ganic matter, from whatever cause, — the action of the atmos- 
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pfaerey or the attrition of riven or the aea>«i-are not all ^uelly 
favourable fat the growth of plants. When the rodcs» wlud^ 
have been dirintegrated, conrist nearly of pure quartz, and die 
result is a siliceous sand, the soil is not only unfit for the growth 
of vegetables, but, from its want of coherion, is not stationuy. 
The wind regulates its condition. The strata of this divirion, 
in reference to their ori^ and poridon, may be divided into 
two groups. The fint will comprehend the irdand sanAdriftt, 
forming ^eerts, fitrildng examples of winch occur in Africa and 
Aria. To the second, will belong the shore sanddr^U, form> 
ing downs, of which our own country presents several well 
marked illustrations The materials, in the latter case, chiefly 
conrist of s€uid, derived from granitic or sandstone rocks, and 
portions of comminuted shells Shore sand-ririfl spreads over 
the s<h1, and destroys its vegetable cover. In some places, I 
have seen it forming a thick bed over forest and moss peat ; the 
latter exhibiting unequivocal symptoms of rapid decomporition. 

3. Detritus . — Were the elevated portions of the earth, in a 
natural state, in reference to gravity, the soil formed by decom- 
porition and disintegration, would remain in its place, and pro- 
tect the subjacent materials frjpn farther changes But the por- 
tions loosened, of whatever rize, have a tendency to descend 
from their unnatural elevation ; and they are uded in their pro- 
gress by tire action of nuns, frost and snow. The accumulations 
which occur, flanking the declivities of mountmn-ranges, are of 
this description. The extent of thrir encroachment on the low 
land, and the peculiarities of their arrangement, have usually 
been effected by tiie agency of running water. The rivers, whe- 
ther raging in fury during rains and thaws, or gently descends 
ing, during droughts, are still contributing to transport the dis- 
integrated materials of the mountains towards the plrins, car- 
rying forward the larger masses to short distances ; but the mi- 
nuter portioDB to their Ibwest level, to form islands and banks at 
the estuary. The strata of detritus thus formed, are necessari- 
ly irregular in their comporition and structure, and contain the 
relics of the animals or vegetables of the river district, or accli- 
vity, in which they are rituated. Detritus is subject to be co- 
vered with soil and sand-drifts; and, in many cases, repetitions 
nf these strata have taken place. 
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4. ly^&.-^Wherever there are hollows filled with still-water^ 
whether these support the character of inland-lakes, or of the 
sea, processes are going forward, which have a tendency to fill 
them up ; and the matter deposited we here venture to term 
SiU. 

^hei Lacustrine SiU is, in some instances, saline, arising from 
the evaporation which the waters experience during the summer 
season. Of these, however, we have no examples in this conn- 
try. The more common lacustrine silt, consists'bf the fine parti- 
cles of detritus, carried into the lake by rivers or temporary 
streams, and slowly deposited from its state of suspension. It 
is increased by the supply produced on the margin of the lake 
by the disintegration, decomposition, and attrition of the rocks 
which prevail. As the lake becomes shallower, plants and ani- 
mals multiply, and contribute by their relics, to accelerate the 
process. In ordinary cases, this silt consists of an inferior bed 
of sand, with an incumbent bed of peat. In some cases there 
is an intervening bed of marl. The marl consists of the relics 
of those testaceous mollusca, which feed upon the plants of the 
lake, and the animakula of its waters, including phytivorous and 
carnivorous, pulmoniferous and ^>ranchiferous species. The 
marl-bcd likewise receives as the efiTcct of subsidence, the skele- 
tons of the animals which have been drowned, while feeding on 
the marshy borders of the lake, or have been conveyed into it by 
floods. The character of the lowest or earthy bed, depends on 
the character of the bed of the lake, and the materials of the sur- 
rounding hills. • Sometimes it is a sandy-clay, or a claycy-sand ; 
while, in other instances, it is a pure clay, consisting chiefly of 
aluminous earth, or a pure silic*eous mud, usually termed Kaolin, 
When a lake of this kind, situate on a level with the sea, and 
near the coast, has been filled up, .chiefly with earthy' matter, 
the surface of which has passed into soil, fit for the support of 
trees, the seaward barrier may be broken down, drainage by 
the tide may take place, followed by subsidence ; and that soil 
may be daily covered at flood, which formerly was out of its 
reach, and above its level. In a paper published some time ago 
in the Transactions of the Royal Society of Edinburgh, vol. ix. 
p. 419, I endeavoured to explain the formation of submarine 
JbrestSy agreeably to the preceding views. Subsequently, ano- 
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ther explanalion of these phenomena has been offered Mr 
Heiislow, Professor of Mineralogy in the University of Cam-> 
bridge *. He considers the deluge of Noah as having takra 
place by water at that time added to the Earth C and that, 
since that period, this extraneems supply of wate^f^ has been 
absorbed, to a certain extent, by the solid portion of the Earth ; 
but a portion still remains, covering with the sea those forests 
which were, in its antediluvian state, above its level. If these 
forests grew on 1*ock, the explanation here offered might seem 
plausible ; but they are supported by a stratum of lacustrine 
silt, and* in this respect exhibit a common character. Of the 
nature of this supporting stratum, the learned Professor had not 
been aware, else it would have led him to assign to the forests 
a different origin. 

The C arses j especially those of high level, of the Forth and 
the Tay, seem to consist of lacustrine silt, and to have been pro- 
duced ill a fresh-water lake, to which the sea, in its ordinary 
movements, did not extend. The proofs, in support of this opi* 
nion, will shortly be laid iK'fore the public. 

In some cases, the different beds of lacustrine silt seem to 
have been repeated, and twey or more series, each consisting of 
sand (or clay) marl, and peat, occur in the bed of the former 
lake. In such cases, the first or lowest layer of peat, may have 
been covered by detritus of sand during a flood, placing the lake 
in some measure in its ori^nal condition ; or the peat itself may 
lie regarded as detritus, brought from a higher level in the form 
of mud* 

Marine Silt derives its origin from the detritus of rivers, and 
the washing operations taking 'place on the sea-shore. At the 
mouths of rivers, the matter deposited has many of the charac* 
ters of detritus, united \yith those of marine silt. Farther off 
the shore, the marine silt is deposited under the influence of cur- 
rents, forming shoals dt banks, as the Dogger-bank, the Long- 
fortus and Jutland-reef in the German ocean. The mafincssilt 
receives the remains of sea-animals, which, in some instances, 
contribute greatly to its increase, as the coral reefs abundantly 
testify. It must likewise, in the case of great floods, receive the 
relics of terrestrial animals. Mr Stevenson has published the 


* Annalg of Philosophy, Nov. 1623, p- 344w 
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ie8ulto/)f SMue very curious and valuable observations on the 
Boarine rilt of the Gierman Ocean, in the Wernerian Memoirs, 
voL in. p. 314. 

& ZlMuuium.— Violent movements in the waters of the globe, 
both of lakes and of the sea, iq>pear to have taken place at dif- 
foent intervals, and have introduced deporitions among the mo- 
dem strata of the most interesting kind. These deporits, from 
violent inundation, divide themselves into two kinds. 

Laeuetrine This seems to havfe been produced 

fay the sudden bursting of the barriers of aljnne lakes, by which 
the waters flowing out in mass have carried before them all the 
detached fragments of rock, sml of every kind, detritus, and 
rilt, and distributed them at the lowest level on the plain. Swit- 
zerland has frequently experienced the cfiects of such sudden 
inundations ; and the horizontal shelves of the glens of Locha- 
ber, in our own country, give unequivocal indications of similar 
occurrences. 

The diluvium, in some cases, consists of c2qy, deporited in 
one unstratified mass, and the conuuned boulder-stones are as 
large at the top as at the bottom of the bed ; drcumstances in- 
dicating the violent action of the ^nsporting cause. This di- 
luvium is known in Scotland by* the name of Till. The eand 
and gravel usually form small eminences, obviously influenced 
in their direction by the neighbouring hills or valleys, and oc- 
casionally containing deep cavities, the indications of the eddies 
in the torrent by which they were deposited. 

In some instances the diluvium consists chiefly of peat, as 
happened in the irruption of Solway moss, 16th December 
1773, an interesting account of which was published by Dr 
Walker in the PhtZ. Tram. vol. Ixii. p. 123. 

These materials seem to have been, derived from the strata of 
the river diatrici. Hence, even in a comparatively limited 
apace, the materials of the diluvium mdy exhibit very different 
characters. In the nrighbourhood of my dwelling, where very 
mttenrive depoations of diluvium occur, the materials conrist 
exdawtv^ of the remains of primary, tranation, and tdd red 
sandstone rocks. Ten miles to the south, they as unequivocally 
include the relics of the independent coal formation. 

' In speculating on these changes which have taken place, we 
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Bhoukl bear in imnd, that the aspect of the country U now wide- 
ly different from that whidi it must andendy have presented. 
There are several facts which lead me to believe, that the Ger. 
man Ocean was once an inland lake, on the east side of our cen. 
tral chain of primitive rocks ; 'and that the Mindi was another, 
on the west side, having, as its barrier agunst the Atlantic, ano- 
ther primitive chain, the wreck which now forms the Long 
Island. 

The organic remains found in this lacustrine diluvium, in- 
clude of course those of the animals and plants which occupied 
the districts through which the currents passed. In some cases 
they seem to he collected together in one spot ; in other cases 
they have been found detached. 

As in some measure connected with lacustrine diluvium, that 
which is produced by wa^tpouis deserves to be noticed. Many 
striking examples of this sort are on record. The effects are 
similar to the bursting of a lake, and the matter deposited exhi- 
bits nearly the same character. 

Marine DU/uvium.’—n^he evidence proving the origin of this 
kind of diluvium, rests on the occurrence of the remains of ma- 
rine animate, in such rarcumstances as to indicate that the sea 
had transported them to their present situations. Many sud- 
den rirings of the sea have taken place within the period of au- 
thentic history, by which shells, and sand, and gravel, have 
been placed in rituatibns now considerably removed from the 
influence of the tide. Other inundations, of which neither lus- 
tory nor tradition preserve any memorial, have left their spoils 
in some cases far inland, and at higher levels. 

In 1806, I examined a bed of sea-shells which occurs to the 
westward of Borrowstounness, on the Forth. At Cnugenbuck, 
about two miles west from the town, I found it upwards of^three 
feet in thickness, resting on a bed of small gravel, and elevated 
thirty-Aree Jed above* high-water mark. The shells belong to 
animals still existing in the Frith of Forth. The common oys- 
ter and mussel occur in greatest abundance ; betides which were 
observed, PateBa vulgaris, Vettue pullaefra, Bueamm tmdes. 
turn and laptUue, Turbo Uttoreue, and Merita UtioraMe*. This 

* Sec a description of this bed read before the Wernerian Soeietj 30th Novem- 
Ixn* 1811, and published in the AnnaU ofPkUosopk^ for Augnst 1814. 
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bed be traced, nearly at the same elevation, several miles 
to the westward, on the south bank of the Forth ; and at Alloa 
the same bed occurs, but the shells are in a more broken state, 
and occur at a much lower level *. 

Two interesting facts have recently been made public, in all 
]»x>bability connected with the inundation of the sea, which de- 
posited the shells now referred to. In July 1819, the skeleton 
of a whale was found imbedded in iMcustri/ne mlty at the marsh 
between the estate of Airthrey, belonging to Sir Robert Aber- 
cromby. Baronet, and the estate of Powis, the property of Bd- 
ward Alexander, Bsq., near Stirling. The skeleton was about 
72 feet long, giving indication of its being a Razor-back, and 
was situate 20 feet above the rise of the highest tides in the 
Forth *. Another skeleton of a whale has been discovered, in 
similar circumstances, on the opporite csidc of the Forth, near 
Dunmore Park, the scat of the Right Honourable Lord Dun- 
more. It probably belonged likewise to a Razor-back, as it is 
stated to have measured from 85 to 90 feet in length. It was 
rituate in the same lacustrine silt, and “ between 28 and 
higher than the highest tide of the Forth at present •f*.” In the 
same bed of lacustrine silt, stags’ horns arc occasionally found. 
Disposed os we are to connect tlie bed of marine shells with the 
skeletons of the whales, and to consider that one inundation 
placed these remains of different marine animals in such pecu- 
liar situations ; other relics of the inhabitants of the deep may yet 
be looked for on both banks of the Forth and its lateral valleys. 

Indications of violent commotions in the German Ocean, oc- 
casioning inundations in the connected friths, likewise occur to 
the northward. In the Statistical Account of the Parish of 
Peterhead, by the Rev. Dr Moir (vol. xvi. p. 558.), it is stated, 
that fossil shells are found in great quantities, 20 or' 30 feet 
above the present level of the sea ; and it is remarkable, that 
some of them arc of a larger size than 'any that arc now to be 
found on the coast.” In the account of the Parish of Nig, Ross- 

* See Mr Bald's valuable paper on the Coal Formation of Clackmannanshire, 
Wurn. Menu L 484. 

* Mr Bald,— -jE^dia. PAiL Jmmu vol. i. p. 393. 

+ Mr Reddoch,— jFdin. PAiL Jmirn. vol. xi. p. 415., (where, by mistake, the 
name is printed Kcddoch), 
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shire, (vol. xiii. p. SI.), it is said, that in the place of ^nker-i 
ville, a part of the property of Mr Cockburn Ross of Shand- 
wicke, in a bank removed at more than the distance of a mile 
from the sea, and raised many Jeet above its level, there is a 
stratum of oyster-shells of considerable extent, and alcove half a 
foot in depth ; they lie about three feet below the surface of the 
ground, and, underneatli them, there is a stratum of fine sand, 
like that on the sea-shore.’’^ In the Transactwne of {he Rayed 
Society of Edinburgh (vol. x. p. 105.), there is a “ Notice re- 
specting t)ie Vertebra of a Whale found in a bed of bluish 
clay near Dingwall,^ by Sir G. S. Mackenzie, Baronet. The 
bone was found in a bed of marine diluvium, consisting of a 
dark bluish clay, much mixed witli sea-shells, three miles dis- 
tant from high-water-mark, and l^ feetm height above the level 
of the sea. The occiirrei^ce of this bone and accompanying shells, 
when viewed in connection with the oyster-shells at Ankcrville, 
in a different part of the Bay of Cromarty, give indications of 
an inundation of the sea in that quarter, similar to that which 
appears to have taken place in the Frith of Forth, and with 
which it was probably cotemporary. 

On the west side of the country depositions of marine dilu- 
vium have likewise been noticed, coiTcs{)onding in character with 
those on the eastern c<iast. 

On cutting through a bed of sand and clay, which is about 
40 feet above the level of the present bed of the Clyde, nearly 
four miles from Glasgow, and in the line of the Ardrossan Ca- 
nal, a considerable accumulation of marine shells was met with. 
These consist of the common species at present inhabiting the 
Frith of Clyde, but at a distance of twenty miles from the spot 
where these relics are situate. The notice of this occurrence, by 
Captain Liaskey, is inserted in the Annals of Philoeopley for 
February 1814, vol. iii. p. 150., and WemcHan Memoirs^ vol. iv. 
p. 568. 

The marine deposits which occur on the banks of Loch Lo- 
mond, have been minutely described by Mr James Adamson, in 
Wernerian Memoirs^ vol. iv. p. 33 i. These occur in three dif- 
ferent places on the margin of the loch. In one place, the sea- 
shells are united with compact calc-tuff,— -in the other they are 
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imbedded in a brown clay. The species are similar to thoK 
noticed by Captain Laskey, and still common in the estuaiy of 
the Frith of Clyde. They are considered as occurring about 
22 Jiset above the present level of the sea. 

To the^ examples of marine diluvium others might be add- 
ed, which have been observed in England, as in Essex, &c.— - 
Geoi. Trans, i. p. 330. And jt is profiable, that many more re- 
main to be investigated. The shells which occur, being those 
of the present seas around the British Isles, furnish the means 
of distinguishing the modem marine diluvium from depositions 
of a rimilar character, which have taken place during earlier 
epochs, and in which the materials are yet in an unconsolidated 
state; as in the different formations above the chalk. The ma- 
rine shells, however, in these last, do not belong to the present 
race of animals. ^ 

6. Volcanic Deposits. — These, whether of lava, ashes, or en- 
crustations round the margin of hoUsprings, may cover all the 
strata already enumerated, or be covered by them. Fortunate- 
ly for this country, such deposits, with a single exception, are 
absent. On the ^th October 1755, a shower of black dost fell 
in Zetland. It resembled lamp-black, but smelled strongly of 
sulphur. — Phil^ Trans, iv. p. 297. A similar dust fell on a 
ship belonging to Leith, on the 23d or 24th of October, when 
between Zetland and Iceland, and about 25 leagues distant from 
the former.— jPAi/. Trans, xlix. p. 510. 

In viewing these different groups of modern strata, it is sur- 
prising to observe the various causes which may have been con- 
cerned in their production, and the intermixture of the indivi- 
duals of the animal and vegetable kingdom, of fresh-water and 
terrestrial production, with those of the ocean. A most interest- 
ing question here presents itself, and one which involves some of 
the most important speculations in geology. Are wc to consi- 
der the causes by which the different modern strata have been 
produced, as analogous to those which have contributed to the 
formation of the strata, belon^ng to the more ancient epochs of 
the Earth's history ? If this question be answered in the affirma- 
tive, the occurrence of fresh and salt water deposits in the same 
hollow, and the remains of land and sea animals in the same bed, 
will ccasc to excite our surprise ; and many of the irregularities. 
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in thickness and extent, and arrangement, which the strata ex- 
hibit, will more easily be referred to thmr true cause, in such 
circumstances, the geologist will discover the importance of at- 
tending to the geognostical relations of the modem strata, and 
the laws which influence the physical and geographicftl distribu- 
tion of the present races of organised beings; in order that, by 
proceeding from the distinct to the obscure-j he may qualify him- 
self for illustrating, with a greater chance of success, the various 
changes which the crust of this globe has undergone. 

In examining the peculiar characters of the causes which ope- 
rate in the production of the modem strata, we discover, in their 
results, three groups possessing very different features. In one 
we witness matter brought from an unnatural state^ or from a 
high level above the sea, and de{K>sited in a more natural condi- 
tion, or nearer the level of the sea. Such are the depositions of 
delriliis, lacustrine and marine silt, and lacustrine diluvium. 
In another, the causes in operation prevent^ in some measure, 
the tendency oi* the wearing and lowering of the elevated parts 
of the Earth, and the products ore soil and inland sand-drifts. In 
a third group, the matter deposited is brought from a natural 
condition, near the level of the sea, and elevated into an unna- 
tural situation. Such are the products of shoro-sand-drifls,-^f 
marine inundations, and of volcanic eruptions. How far these 
may have mutually counterbalanced one another, in the great 
scale, and during the diffenent epochs of the Earth, con scarcely 
be satisfactorily determined, in the present state of geological 
science *. 

The preceding remarks, on the modern strata, when viewed 
in connection with the observations on the extinct and extirpated 
animals, published in the last number of the Journal, will, I 
hope, serve to throw some light on the modern epoch of the 
Earth'*s history, and the important geological phenomena which 
it embraces. 

I 

Makse of Flisk, 1 
Dec. 3. 1884. j 


* In a future Number, a view of the Carses in the Forth, Tay, &c., as con- 
nectcxl with the former configurmtion of the river districts of these rivers, dec., 
^vill lie given.— 
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Abt. XVII.— On ilte Geographic'Distribtttion qfthe Grammeat 

uHh Coloured Maps. (Plates VI. and VII.) By Professor 

Schouw *. 

The grasses, both in respect of the economy of nature, and 
commercial intercourse, are of no small importance. In most 
countries, they form the principal part of the exterior covering 
of the earth. They materially affect the atmosphere, especially 
its quantity of moisture. They support a whole world of in- 
sects, and afford the chief nourishment of domestic animals. 
They are, on diis account, of the utmost consideration in the 
breeding of cattle ; and, since the most important of the culti- 
vated plants belong to them, they constitute likewise the basis of 
agriculture. But the rearing of cattle and of corn is the main 
support of states, and determines the degree of culture, mode of 
life, and, to a certain extent also, the manner and customs of 
particular people. The geographical relations of the gramina 
must, therefore, be interesting, not merely to the botanist, but 
to those who occupy themselves with the sciences relating to 
man, and the policy of nations. In respect of ornament, this 
class plays a very prominent part in the arrangements of nature. 
The grasses impart to the plains and Jiills their lovely green ; 
they larder the blue waters of the lake ; and, with them, the 
spring first puts forth its vegetation. 

The Gramina are distinguished by such peculiar marks, that, 
even those who have no knowledge of botany easily recognize 
them, the Cyperaceie alone having any lesemblance to them ; { 
though, from them also, they are separated by a broad line of 
distinction not to be mistaken. 

The family is very numerous. Persoon's Synopsis contains 
SIS species, composing part of all the plants therein enu- 
merated. In the system of Reemer and Schultes, there arc 
1800 ; and, ance this work, were it noi^ brought to a conclu- 
sion, would probably contain 40,000 in all, it may be assumed 
that the grasses form a twenty-second part. It is more than 
probable, however, that, in futures, the grasses will increase in a 
larger ratio than the other phanerogamic plants, and that per- 
haps the just proportion will be as 1 to 20, or as 1 to 16. Greater ‘ 

* Abridged from Sriiouw’s Grundzugc eincr Allgcineiiicii Pflansen Geographie. 
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Still will be tiieir proportkm to vegetation m gener^, wh&n the 
number of individuals is taken into account; for^ in this respect^ 
the greater number, nay, perhaps, the whole of the other classes, 
arc inferior. • ^ 

With regard to the locality in such a large family, very little 
can be advanced. Among the groases there are both land and 
water, but no marine, plants. They occur in every soil ; in so* 
ciety with others, and alone : the last to such a degree as en- 
tirely to occupy considerable districts. Sand appears to be less 
favourable to this class ; but even this has species nearly peculiar 
to itself. 

The diffiisum of this family lias almost no other limits than 
those of the whole vegetable kingdom. Grasses occur under 
the Equator ; and Jffrosiis alffida was one of the few plants 
which Phipps met with on Spitsbergen. On the mountains of the 
south of Europe, Poa dislicha, and other grasses, ascend almost 
to the snow-line ; and, on the Andes, this is also the case with 
Poa mtilalensis, and Poa dactyloidcs^ Deytuxia 'rigida^ and 
Festuca dasyantha. 

The distribution is of greater importance. As to the chief 
groups and species, their distribution will then first attain a real 
interest, when we shall be in possession of a perfect natural clas- 
sification ; for, in this respect we are still, in fny opinion, far be- 
hind. The division of Beauvois appears to me too artificial ; 
and, in that .of Brown, the groups Panicea and Poacea are too 
large. The best perhaps is that of Kunth, according to which 
the grasses arc arranged under ten groups. In respect of lati- 
tude, the relation of the grasses, in the system of Raemer and 
Schultes, in the hot and temperate zone, is the following : 
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Hem^ it follows, that not one oS these groups belongs exclu- 
sively to either the one or the other zone ; but that, on account 
of llie proportionally greater number, the Paniceaj CldoridoE^ 
Soccho/rina^ Oryzea^ Olyrea^ and Bombttsacea^ may be regard- 
ed as tropical, Agrostidea^ Bromea^ and Hordcacca^ as extra- 
tropical forms*; and that there is, consequently, a considerable 
contrast between the forms of these two zones On the contrary, 
the difference between the various continents and degrees of lon- 
gitude is inconsiderable. Neither in the torrid nor temperate 
zone has any group in the Continent a perceptible preponderance 
over another. The result also appears to be the same, on com- 
paring the two hemispheres. We know, however, too little of 
the Southern to state this precisely. In respect of elevation, the 
distribution, according to the degrees of latitude, is very similar ; 
ibr, in the mountains of South Ameitca, the proportions of the 
larger groups are : 
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Setween the genera, the contrast is naturally greater, and ma- 
nifests itself not only according to the latitude, but also the lon- 
gitude. Thus in the torrid zone, the genus Paspalus has a de- 
cided preponderance in the new world. Most of the genera, 
however, especially the larger, for example, Panicum^ Andro^ 
pogon^ CJdoriSy are every where nearly equal, those that are 
peculiar being generally not at all numerous. The generic dif- 
ference between North America and the temperate regions of the 
European Continent, is very small. In«North America, however, 
a greater number of tropical forms appears. Between the two tem- 
perate zones also, the distinction seems to be by no means consi- 
derable. Of 36 species from tl^Cape, 30 occur in the temperate 
zone of the Northern Hemisphere; while, in other families. South- 
ern Africa has many peculiar to itself. In the extra-tropical part 
of New Holland, tlie greater number of genera are found also in 
die north (about gds) ; and this appears to be still more the case 
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in the southern parts of South America, as well as New Zealand. 
One of the most extensively distributed genera is Poo. It is 
found almost pver the whole earth ; and, although it reaches its 
maximum in the temperate, has also many species in the torrid 
zone. 

A tendency to* a wider distribution in the family of the 
grasses, is found, not only in the groups and genera, but also in 
the species. Among many examples, we particularize only Zrdp- 
pago racemom^ wjiich occurs in the south of Europe, in Ara- 
bia, in both Indies, and in South America ; Cenchrus edkinatus^ 
Fesima'myuruA^ Poa megastnehya^ Aiulropogon AUionitj Hdeus 
hajepsnsist in the high lands of South America, and in Europe ; 
Panicum Crus gaUi^ P. giaucum^ Cynodon DadyUmy Holcus 
gryllus^ Anindo Phragmites^ and Festuca Jlutians^ in Europe 
and New Holland vagmatus^ in Tranquebar, Ja- 
maica, and the Isle of France ; P. fili/brmis in India, Jamaica, 
North America ; RottboUia dimidiata^ in Guinea, at the Cape, 
and in Jamaica; tmd Imperata ar^indinacea on the Mediterra- 
nean, in India and New Holland. 

This family, then, is every where nearly the same, or it has a 
tendency to distribution in whole groups, genera, and species (dis- 
tributio formis subordinatis conjunctis), to which, however, cer- 
tain genera and species form exceptions. The individuals, also, 
of several species occur, not unfrequenty mixed (distributio spe- 
ciebus mixtis) ; for meadows usually contain many species of the 
grasses. 

What has been said of the decided influence of the degrees 
of latitude on groups and genera, bolds also of the habitus of 
vegetation in general. The greatest differences between tropical 
and extra-tropical grasses appear to be the following : 

1. The tropical grasses acquire a much greater height and 
occasionally assume the appearance of trees. Some spedes of 
Bambusa arc from 50 to 60 feet high. 

2. The leaves of the tropical grasses are broader, and ap- 
proach more in form to those qj^the other families of plants. Of 
this the species Paspalus affords many examples. 

8. Separate sexes are more frequent in the tropical grasses. 
Zra, Sorghum^ Andropogon^ Olgraj AnthisHria^ Ischamum^ 
^gihpsy and many other genera, which only occur in the tor- 

iS 
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rid Bodb) and are there found in perfeedon, are monoBoou^ at 
pdygamoua Hdcua ia perhaps the (»ly extratropical genus 
frith separate sexes. 

4. Theriowers are softer, more downy, and riegant. 

5. The extra>tropical grasses, on the contrary, for surpass the 
tiopicBl in respect of the number c( individithls. The compact 
grassy turf, which, espedally in the colder parts of the tempn. 
rate zones, in spring and summer, composes the green meadows 
and pastures, is almost entirely awanting in the torrid zcme. 
The grasses there do not grow crowded together, but, like other 
plants more dispersed. Already in the southern parts of Eu-^ 
rope, die asrimilation to the warmer regions, in this reqsect, is 
by no means inconridcrable. Arundo dbtiox, by its bright, re> 
minds us of the bamboo ; Saccharum Ravenna, S. Teneriffa,. 
Imperetta armidmacea, Lagurtu ovatue, Lygevm apartum, and 
the speriea of Stvga, by thrir soft, downy, elegant flowers, and 
the aperies of Andrepogon, ASgilope, &c., by separate sexes, 
exhibit tropdeal qualities. The grasses are also less gregarious,, 
and meadows seldomer occur, in the south than in the north of 
Europe. 

As to what relates to the distribution of individuals, the ge. 
nerality of speries are social plants. 

Lastly, Do we wish to know how this family is distributed in 
respect of the number of species, ^and where they reach their 
maxima and minima, the following materials may supply, not 
indeed either a complete or faithful representation, because the 
grasses are not\reatcd of by botanists or travellers in general, 
with the same care as the other families ; but they will at leasa 
give some hint» towards efiecting that object. In Fersoon's Sy- 
nopsis, the grasses of the torrid zone form l-25th, and those 
of the northern temperate zone l-SSd of the whole vegetation ; 
but when it is conridered that the graa/ea of the fmrmer have 
been less investigated than the European, the quotient would be 
nearly alike ia both zones. In the systems of Hsemer and 
Schultes, the tropical are to tl;^ European grasses as 2 to 8 r 
but this is, from a probable conjecture, also the proportion of 
all the tropical and extra-tropical plants. In Fersoon's Synopsis 
it is as 1 to 2 ; aud rince the publication of that work, the knewt- 
kdge of the tropical has been enlarged in a greater proportkm 
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fthaa that of the extnutrapicd piants. Althou^ howev^*, the 
quotienta in the torrid and temperate zones may ha nearly 
equal upon the whole, when taken in Bid>divinons there will be 
'an inequality. In the warm regions of 'Soutfu. Ameriea, the 
-grasses, under'800 tenses elevation, form from l>lffth to l-16th df 
the whole ; in the West Indies l-17th ; on the river Esquiboy in 
'Zugana, l-lSth to l-15th ; on the river Congo, 1-lSth to l-18th ; 
in Guyana, 1-lOth ; -(in the three last the local drcumstances are 
particularly favourable for the grasses) ; in the East Indies, ac> 
cording to Brown, l>lSth ; in Aral^ l>15th ; and in tropical 
New Hblland, l<10di to 1-11 th. Now, attending to the dreum- 
stance, that the tropical are scarcely so well known as the other 
phaenerogamic plants, it is not improbable that the true quotient 
for the torrid zone is 1-lOth to 1-lSth. In the wanner parts of the 
temperate zone, the gratees appear to form a smaller proportion 
of the vegetation ; for, in the extra-tropical parts ef New Holland 
they form 3-S4th to l-85th, at the Cape 1-S5th, in Greece 1-I5th 
to 1-J0tb, in the Canary Islands l-l!2th to I-lSth, in the Crimea 
tmd Caucasus 1-1 4!th to l-15th, in Naples 1-1 1th to l-lSth, in 
France 1-1 3th, in Harberg 1-1 1th, and in Egypt (where, how- 
ever, the circumstances are peculiarly favourable) l-8th. Farther 
north, the relative numbers seem to rise somewhat'higher; in Ger- 
many l-l8th, in Great Britain 1-1 lthtol-12th, inDenmark 1* 10th 
to 1-1 1th, in Scandinavia l^lOth to 1-1 Ith, in Kamschatka l-7th 
to 1-8th, Lapland 1-1 0th, Iceland l-8th to l-9th, Greenland l-8th 
to l-9th, and in North America, according to Pursh, l-14th to 
1-1 5th. We may assume, perhaps, as a medium for the warmer 
parts of the temperate zone, 1-lSth to l-14th ; for the colder, to- 
gether with the polar r^ons, l-8th to i-lOth. That almost in 
every Flora, the quotient is conriderably higher than in the works 
of Fersoon, and of Boemerhnd Schultes, affords another proof, 
that, in the rule, the distribution of the grasses is more extenrive 
than that of the other phaenerogamic plants. 

In Southern Europe, the number of tiie grasses seems to di- 
minish according to the devation, for, in the Alpine Flora, they 
are only l-18th. The distribution according to the elevation 
does not, therefore, accord with that accor£ng to the latitude ; 
in South America the agreement is greater, for the relative nuni- . 
bers are, 0 to MO toises, l-15th to l-16th ; SOO to 1100 toiscs. 
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U5t1i<h>l«l6lh; 1100 to 1600 toiacs, l.rl 1th ; above l600toMee» 
1.14tb. 

A detailed representation of the distribution of the cultivated 
granuna wpuld certainly be very interesting. Here we must re> 
sttiot ourselves to a short and general outline. We shall endea- 
vour to specify those graniina which are the previuling ones in the 
lai^ Zones and Continents, mentioning, in pasting, -those plants 
of other families which tither supply the place of, or are asso- 
ciated with, the different kinds of grain, as th6 chief article of 
food. This distribution is determined, not merely by climate, 
but depends on the civilization, industry, and traffic^ of the 
people, and oflen on historical events. 

Within the northern polar circle, agriculture is found only in 
a few places. In Siberia grain reaches at the utmost only to 60°, 
in the eastern part scarcely above 55°, and in Kamtstiiatka there 
is no agriculture even in the most southern parts (51°). The 
polar limit ofagi'iculturc, on the north-west coast of America, ap- 
pears to be somewhat higher; for, in the more southern Rustian 
possestions (57° to 58°) barley and rye come to maturity. On the 
east coast of America, it is scarcely above 50° to 5S°. Only in 
Europe, namely, in Lapland, docs the polar limit reach an 
unusually high latitude (70°). Beyond this, dried fish, and 
here and there potatoes, supply the place of grain. 

The grains which extend farthest to the north in Europe arc 
barley and oats. These, which in the milder climates are not 
used for broad, afford to the inhabitants of the northern parts 
of Norway and ‘Sweden, of a part of Siberia and Scotland, their 
chief vegetable nourishment. 

Bye is the next which become associated with these. This is 
the prevailing grain in a great part of the northern temperate 
zone, namely, in the south of Sweden and Norway, Denmark, 
and in all the lands bordering on the Baltic,; the north of 
Germany, and part of Siberia. In the latter, anq)her very nii, 
tritious grain, buckwheat, is vciy frequently cultivated. la 
the zone where rye prevails, wheat is also generally to be found ; 
barl^ being here chiefly cultivated for the manu&cture of beer; 
and oats supply food for the horses. 

To these there follows a zone in Europe, and Western Atia, 
'-.where rye distq>pears, and wheat almost cxdutively furnishes 
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bread. The imddle,or the south of France, Ei]gland,*p^ of 
Sootland, a part of Germany, Hungary, the Crimea and Caueaih 
uabaa also the lands of middle Ana, where agriculture is followed, 
belcmg to this zone. Here the vine is also found; wine supplants 
the use of beeK? and barley is consequently less raised. 

Next comes a district whme wheat still ahounds, but no 
Imiger exclunvely fumidbes bread ; rice and maize becoming fie> 
quent. To this zone belong Portugal, Spain, part of Fiancejua 
the Mediterranean, Italy and Greece ; further, the countries of 
the East, Feroa, Northern India, Arabia, Egypt, Nubia, Bar- 
bery, and the Canary Islands : in these latter countries, however, 
the culture of maize or rice, towards the south, is always more 
connderable, and in some of them, several kinds of sorghum 
(Dura) and Pea Abyasmica come to be added. In both these 
regions of wheat, lye qply occurs at a considerable elevation; 
oats, however, noore seldom, and at last entirely disappear ; bar- 
ley affording food for horses and mules. 

In the eastern parts of the Temperate Zone of the Old Con- 
tinent, in China and Japan, our northern kinds of grain are veiy 
unfrequent ; and rice is found to predominate. The cau^e of 
this difference between the east and the west of the Old Conti- 
nent, appears to be in the manners and peculiarities of the peo- 
ple. In North America wheat and rye grow as in Europe, but 
more sparingly. Maize is more reared in the western than in the 
Old Continent, and rice.pibdominates in' the soutliem provinces 
of the United States. 

In the Torrid Zone, maize predominates in America, rice in 
Asia, and both these grains in neoriy equal quantity in Africa. 
The cause of this distribution is, without doubt^ historical; for 
Aria is tlie native country of rice, and America of maize. In some 
situatious, especially in the peighbourhood of the Trojnes, wheat 
is also met with, but always subordinate to these other kinds of 
grain. Berides rice and maize, there are, in the Torrid Zone, se^ 
verol kinds of grain, as well as other plants, which supply the 
inhalutants with food, either used along with them, or entirely 
occupying their place. Such are, in the New Continent, yams 
ifiioacorea aZoto), the manihot {^cAropha and the ba- 

tatas (fionvc/milus batcaaa)^ the root of which, and the fruit of 
the (Bsang (Bananse, Musie, sp.), furnish universal articles of- 
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food. .•In tlie «ao)c cone, in AfMca, dofm (jimgkutn^f pinnfi 
miwlioty yams and Arachia h^pogitfL In the East Indies and 
on the Indian islands, Eleunne eoracmut, E. atricta, Paatieum 
Jrumentacfum ; several palms and cycadeae, which produce the 
sago; pisang, yams, batatas, and the bread-filldt (Artocarptu 
tfictsa). In the Islands of the South Sea, grain of every luad dis- 
'Bppean,-— its place being suppKed by 4he -breadfruit tree, the 
pisang, and Jauxa pitmaUfida. In the tropical parts of Jfew Hol- 
land there is no agriculture, — ^thc inbalntants living on the. pro* 
duce of the sago, of various palms, and some species of arum. 

In the high lands of South America there is a distribution 
similar to that of the degrees of latitude. Miuze, indeed, grows 
to the height of 7S00 feet above the level of the sea, but only 
Iiredominates between 8000 and 6000 of elevation. Below 3000 
f^t it is associated with the pisang, %nd the- above-mentioned 
vegetables ; while, from 6000 to 9S60 feet, the Enropean grains 
abound, wheat in the lower -regions, and rye and barley in the 
higher ; along with which Chenopodivta Quiiwa, as a nutritious 
plant, must also be enumerated. -Potatoes alone arc cultivated 
from 9260 to l^iSOO feet. 

To thesoutliof the Tropicof Capricorn, wherever agriculture is 
practised, considerable resemblance with the northern Temperate 
Zone may be observed. In the southern parts of Brazil, in Buenos 
Ayres, Chili, at the Cape of Good Hope, and in the Temperate 
Zone of New Holland, wheat predominates ; barley, however, 
and rye, make their appearance in the southernmost parts of 
these countries,” and in Tan Dieman's Land. In New Zealand 
the culture of wheat is said to have been tried with success; but 
the inbalntants avul themselves of the Acroaticftumjurcatum, as 
the mun article of sustenance. 

■Hence, it qipears, that, in respect.of the predominating kinds 
of grain, the earth may be divided into five grand divisions or 
kingdoms : The kingdom of rice, of maize, whept, rye ; and, 
lastly, of barley and oats. The three first are the most exten- 
sive ; the maize has the greatest range of temperature ; but rise 
may. be sud to suppent the greatest number of the human race. 

In Plates VI. and VII. these kingdoms are represented by dif- 
'ferent odours. That the limits in nature are not abrupt, as on 
■the map, will be obvious -to every one. Where, in any particu- 
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lar IdiqpiUmi, l»effdei the predqnatnating gnw, another 
found to. abound, the circuinetance is indicate by itrei^ 
the colour, by nrhich it ia dsevhere represented *. 

^ 

Abt. XVIIl.— Memoir on the Bag or Bladder occatiend^ 
protruded from the mouth qf the Dromedary. By .Dr Fao&o 
Savi, Profesaor of Natural Histoiy in the Univeruty of 
Pisa*. 

aATBLLBBS and naturalists who treat of the ‘Dromedary, 
mention, that this ammal, in the rutting season, protrudes from 
its mouth a bladder (some say two) which contracts and dis> 
appears in the. ect of inspiration. It is singular that hitherto 
no one, as far at least as I am aware, has directed his attention 
to examine thoroughly and explain the fact, unless in a hypo- 
thetical manner. 

'VV'herever he bites, says Tavernier, he carries off the piece, 
and from his mouth there issues a white foam, accompanied with 
two bladders, which are large and blown up like the bladder of 
a hog. — Voyage de Tavernier^ tom. i. p. 161. And Buffon, 
who may be said to copy him, says “ It is then said, that they 
foam continually during the rutting season, and that one or two 
red vesicles, as large as a hog's bladder, issue from their mouths" 
—Biffimi vol. vi. p. 141. 

** Far forty days they scarcely eat any thing;, and two large 
Madders are continually projected from their mouth, with a very 
disa^weable rattling." — Menagerie du Museum National ,* par 
La Cepede et Cuvier^ p. S. 

** Apronio sooente la bqcca e caccianfiteri una vesica mem~ 
branosa rossa che vientra ndla alto dell xnrpirasdaneT' — Rau- 
Bont, Element* di ZodlSgia^ tom. ii., parte 8, p. 596. 

The above is all I find written on the subject, and hence, I 


* Id regard to the coloured maps, we have to noticoy that, in some coplei. the 
red colour ie marked bate, whereas it ought to be Oats and Barley ; and also that 
the yellow colour occupies too great a space in Britain, and Ireland. 

f From Nuovo Giornale de Litterati, Ko. aiv. Pisa 1814.-* Translated by our 
IHend Thomas Stewart Trailly Esq. 
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dwM^ii tfataL mjnelf uiexcusaUe to naturrfvrti, had 1 not ipro- 
cniml'inatetwU for illustratiag and explaining the fact, plaoed as 
I am, in a mtuadon the most suited to note the habits, dispaeh- 
tion and structure of this animal. There is, as is well known, 
near'Pish, a breed of camels pmmining to the Crown, in the 
district of San Rossore, in an extomve and beautiful plain, 
whkb, defended iiom the north winds by a mountain i^ain, al- 
ways enjoys a mild temperature. 

' The sc^ of this district .is chiefly sandyj and abounds in 
thidcets of evergreen plants, of the species most agreeable to 
oameh; hence these animals, there enjoying perfect liberty, 
sttttable food, and living, in short, in drcumstances almost rimilar 
to those of their native countiy, are perfectly accustomed to the 
chmate, are in perfect health, and completely perform all their 
fun^ons, which can never be the ca^ with camels cooped up 
in the menageries of a colder climate, almost the mily situations 
under which they have been attentively examined by naturalists. 
I therefore endeavoured to profit by these favourable drcumt 
stances as much as possible, especially as I frequently was among 
the camels in summer and in winter, both with the females while 
suckling their young, and with the males, either feeding at large 
in the woods, or led by the camel drivers in agricultural labours, 
and had every convenience for examining them attentively, and 
studying their natural history. And although the camel be an 
animal of which much has been written, yet I have found tliat 
some facts have escaped other observers, and tliat some things 
which have been stated respecting them require correction. 

But before entering on the subject, it is necessaiy to ascen. 
tain to what species the camels of St Rossore belong. The best 
naturalists admit but two species of the genus Camelus, viz. the 
camel with two hunches, Camehut Bttptrianus; and thecamel with 
a single hump, Camelus Dromedarius. As our camel is furnished 
with but one hump, it belongs to the last spedes; and Professor 
Santi, in a memoir Sur lea Chamtaux de Piae, inserted in the 
17th volume of the Annalea du Mvaeum of Paris, for 1811, has 
given it the name of Camelus Dromedarius. But Signior 
I<uigi Porte, who published, in 1815,. a memoir Svl CameBo 
ToscanOf is of tive opinion of Valmont dc Bomare, and of divers 



f*^mdedfr<m ^ meu^ ^^ Ihromedarg. 189 

tnivellen, who iaduie to distioguiah three- apedes calf|dM 
viz. Xf^ The Baetrian Camd, wkh two humps ; 9d, The lln>> 
laedary, with a single hump, a small bead, dender legs and 
neck, a light body, and gifted with great fleetness; 8d^ The 
common or Arabian Camel, also with a single hun]|i, -with 
stronger limbs, a thicker neck and body, and a dower pace t 
and to this spedes he would refer the Tuscan camel. Vet,, it 
may be asked, are the distinctive marks -between the common 
camel and the dromedary suffident to constitute a spedes? 
Certainly not. No naturalist will attach to them so much con* 
sequence as to make them the diagnostics of a permanent va* 
riety, or a species ; and Forskall himself considers the aninml B 
simple varieties of the same spedes, remarking that the drome* 
dary, “ a camelo( vtdgari) turn specie sed propagaiitme d^ert^ 
—Forskall, Animalwm Deseriptiones^ &c. quse in Itinere Orimi> 
tali observavit. Havniss, 1676, p. 4. Our camel, then, I place 
in the species DromedariuSt although I admit that the specific 
name may not be very suitable, because the name drome^ry is 
thus not appropriated to a species distinguished for fleetness, 
but used generally to denote all camels with a single hump.- 
Yet, as Linnaeus, Bufibn, Cuvier, and all the most approved 
naturalists, have adopted this denomination, it would be a difli- 
cult, as well as an useless task to correct this slight mistake. 
Professor Santi, however, does not err in naming the dromedary 
the sin^ hunched camel qf^St Jiossore; but wishing to deter- 
mine to which of the two varieties of this species it belongs, I 
agree in saying with Signior Porte, that ours arq the Arabian, 
or common, or true camels, and not dromedaries^ since they at 
the first glance assimilate to the former in shape and habit. 

But, it is now time to return to the guttural bladder of the 
dromedary, the original object of this memoir, from which 1 
have digressed, to enlarge on a discusrion, in my opinion, not 
without utility, there being many Tuscans still uncertain of the 
appropriate name of our camel, although tlie question has been - 
for some time decided beyond the Alps. 

From all I can collect in the various books. I have consulted, 
the ’Boxt/rian^ or the two hunched ccmelsy never shew this sac, 
which so many have remarked in the dromedary : ** Ils n'ont. 
point cette vessie, que les dromedaires Jimt sortir de kur louche ■ 
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d ee^bt<9poguey‘-^tM Cepede et Gu«ier, Menoffaiie du MtueUdn, 
Atte^iAdmeau, p. 8. ttvt it is Ibund soMy in the dromedaiy, 
■ndonty.aiBOOgtfae males; and tliqr exhibit'it onl/durii^ tife rut* 
ting season, that is, in Feltruaiy and Maidi. One of tHe most 
VEsnarkflile facts in the history of the camel, as ve now know, 
the peculiar, and, if I may say, infliriated, state in which they 
are ^nind at that season. Th^ then eat very little, and con- 
sequently have little food in thmr immense paunches, which at 
Other times areso distended ; thdr belly is smaller, -and more die* 
tant from the ground ; they have as it were the paunch retract- 
ed, paueia ritirata as the camel drivers say. The* discbaige 
dsoas the ocdpital gland * is more cnpous, so that the hair of 
the inferior part of the neck is scnled with it. The animal be* 
tomes thin, and ruminates more slowly, often moving the jaws 
on each other without having any thing between the teeth, by 
which a sort of disagreeable and sharp grinding is produced. 
They void their urine slowly, and recrive the stream on thdr 
tail, with which they afterwards sprinkle thdr backs. They 
become restless, and frequently bestow bites and kicks on thdr 
companions, and occarionally on thdr keepers ; and, lastly, they 
prqject from the rides of thdr mouth, a membranous body ^ 
a deep flesh-colour, which they generally inflate like a bladder. 

. - Among the diflerent authors who mention this fact, some, as 
we have seen, assert that ttvo are observed at the same time, 
one cm each ride of die mouth ; bitt diis is not true. The dro- 
medaries do not, and c»uinot, project more than a single bladder 
at any one tim^. The right of a female, the very cKlour of her, 
the presence of another male in heat, are safiident to produce 
the phenomencm of the bladder. At first a deep rattling + is 
heard, and then from one side, now from another side, of the 
memth, is projected a red membrqne, with variemriy' ramified 
vessels, full of air, and sometimes much distended, but which is 
again quickly emptied, and reduced to a memljranous body, 

* This is a conglomerate gland of a renifimn shape, about two inches long and 
Hiree broad. It lies in the thickness of the skin, so that the rounded part points 
to the base of the neck, and its matgin to the bead. Tlie lobules which compose 
It bBve each an excretory duct, which opens directly on the surface of the skin, 
among the hairs, without uniting with the ducts of the adjacent lobules. 

- ir GonnUo- 
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pal% wrinkled and penduloua. When reduced to thu riiie 
npimfcl retracU it within the mouth; and; to fiualitate tbkflilMk 
tion» endinee the head back towaida the trank) at the aame rime 
brining down the muzzle towards die neck. 

The first rime that I saw this ringular body, it exdtAi much 
astonishment r ibr I could not imagine. whence it proceeded ; 
and, as mudi aal tortured my imag^ation) I was unable tofiatn 
a reasonable conjecture. I was therefiwe compelled, in order to 
satisfy my curioaty, to wait for an opportunity of dissecdi^ a 
dromedary ; and this happening at no great interval of time, 
what was my surprise to discover that this guttural bladder was 
nothing else but an extraordinary devetopment of the wtedb t 
an organ in the other mammaha of extremely small rize, and 
scarcely touching the upper surface of the tongue. On examin- 
ing the uvula and other parts of the mouth of the dromedary, I 
detected, with great ease, the mechanism by which this organ is 
projected from the mouth in the form of a bladder ; and though 
such a mechanism be very complicated, those who have an op. 
portunity of examining the bead of an adult dromedaiy, will 
readily comprehend it, without having read this memw. But to 
make it understood by words alcme, through the medium of a 
.simple description, without having the subject before the eyes, 
or without many designs, is not a thing easily to be done, at 
least by me; so complicated are the parts of the fauces of the 
dromedary, and so numerous- are the circumstances which con. 
cur in forming the so-called bladder. 

Therefore, through the medium of detailed descriptions, and 
by the assistance of a plate *, in which I have endeavoured to re- 
present, in the most favourable pmntof view, the parts of which 
1 speak, 1 shall endeavour to render the origin of the very 
eurious guttural sac of the dromedcuy earily comprehended *t*. 

(To he conduded in next Number. J 


^ See Plate IX* of following Vumbee. 

"f The Italian anatomists subdivide what Is bj the Britidi iIm 

arch of the palate into two partSi pUatiri or crura of the arches^ and ateaia or 
crown of the aicheSi 
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JSMribution cf Fossil Orgeat Se~ 
' .. maim enumerated ly Baroa Vok Schlotreim, anemged by 
Dr Boub'. 

‘As Baron Von Schlotheim has not arranged the Aisals which 
he has described according to their geolo^cal relation^ and has 
pnly promised to do so after the completion of his appendix ; I 
have judged it expedient to present a clasadcation of this kind, 
under the impression Uiat it cannot but prove highly acceptable 
to geolo^ts. Such an attempt may to some, at .first sij^t, 
seem unnecessary, but 1 am persuaded, that diis idea will va- 
nish, when they are informed, that in the work of this celebrated 
naturalist, many of the localities and geolo^cai positions are er- 
roneously indicated. These mistakes were, to a certain degree, 
unavoidable, as he had not viated a^i the places where the dif> 
ferent species occur, but has often been obliged to trust to his 
correspondents, or even to the labels of some old collections pur- 
chased by him. Beades which, geological clasafication has 
been variously modified, and the secondary formations better de- 
fined, since the publication of his Petrefactenkunde.'’ To 
correct some of these errors, I have made use of the geological 
detuls regarding Germany which ipy own personal observatian 
and the works of others have fumi^ed me with. In the mean 
time, it must be gratifying to every German to be assured, that 
when Baron von Sclilotlieim's work shall be completed, or when 
he shall have figured all, the species which he has described, his 
essay will be one of the finest of the kind, and will contain the 
fos^s of every formation in Germany. In France and Italy 
the labours of the geological zoolo^sts have been almost entire- 
ly confined to the fossils of the chalk and tertiary deposits ; and 
in England, although the field of observation has been more ex- 
tendcid, the expensiveness of the coloured engraving^s renders 
-them, in a great measure, accessible only to the rich, which con- 
stitute the smallest portion of the scientific world. It is much 
'■to be wished, that some person would undertake the task of es- 
tablishing a correct synonymy between the German, English, 
French, and Italian writers on this subject, for, at present, the 
science is but a mass of confusion, encumbered with double 
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nanie»to derngoate a single object ; for example, Grj^are^ «#• 
kaleif Sdodt. is Productua aetdeatuSy Sow. ; Gryphcea cchmiOf 
Bg|t. is Grt^pkcea apirata, Schfotb. ; as well as Gry^aga raiMa>‘ 
nenaia of the same author ; Gryphoea cyndnum, Schloth. is Gry- 
fihcea arcucdOi Liam. This confunon has done much to retard 
the progress of geology in reference to the secondaiy formi^ns, 
and has contributed so long to delay the acknowledgment of 
identity between the zechstein of Gkrmany and the magnouan 
limestone df Dnf^and, of the existence of greensand and chalk 
in Gkirmany, the absence of muschelkalk in England, Sec. 
Brongniart's visit to Baron von Schlotheim may perhaps hasten 
the gratification of our wishes in regard to this subject. 
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Greywaehe Formation. 

Fishes similar to £sox 
Bclonc ? 

Trilobitca paradoxus, 
&c. 

Orthoccratites 
Cyprsecites vulvarlus 
C. immdoxus 
C. Jiystericus 
Enmnites eiiithonhis 
Ammonites 
Madrepoiites 
Solenites 
Mytulites 
TelUnites 

linprcasioTis of Reeds 
and Palms. 

TransiHon Limestone. 

Trilobitcs cornigerus 
T. paradoxus, &c. 
Ortliocerutites ilexuo- 
sus 

O. falcatus 
O. vagin;ituB 
O. regularis 
O. undulatus 
O. cochleatus 
O. nodulosus ^ 

O. serratuB 
Lithuitea conyolvans 
Ammonites primordialzs 
A. arietis P 
NautiMtes bisiphites 
Xsenticulites P 
Serpulites torquatus. ' 
HeUcites delphinuloides 
H. gualteriadua 
H. ellipticus 


Helicites trochilinuB 
H. beliciniformis 
Patellites primigenua 
P. anti^uus 
Buccimtes arcuatus 
B. Bubcostatus 
I^Iuricites turbinatua 
Trochilites priscus 
T. delphinulatua 
T. globosus 
Turbinites duplicatus, 
var. a. 

T. angulatua 
Calcemitea sandalinua 
Radiolitea, &c. 
Pholadites caudatus 
VenulSjtea orbiculatua 
Bucardites abbreviatua 
B. hystericus 
B. chamteformis 
Anomitea thecariua 
A- anomalus 
Terebratulitea striatiaai- 
mus 

T. spedosna 
T. intermediua 
T. comprimatus 
T. vastitus 
X. striatulus 
T. pecten 
T. umbraculum 
T. sardnulatus 
T. Isevigatus 
T. aperturatua 
T. ostiolatua 
T. gryphua 
T. rostratus 
T. priscus 
T* aaper 
T. explanatua 


Terebratulitea diaaimilis 
T. suffarcinatua 
T. helveticus 
T. lacunosUa 
T. variabih's 
T. rcticulatua 
T. vulgaris, var. fi. latu* 
T. eloiigatus 
T. laxus 
T. curvatua. 

T. dimidiatua . 
Poterioauiitea craaaua, 
&c. 

Pcntacrinitea excavatua 
P. caryophyUites 
P. echinoides 
P. e. var. major 
P. e. var. fi. minor 
P. verrucosiia 
P. V. Par. fi. punctata 
P. or^oceratoidea 
P. epilhoniua 
P. tesaeratua 
P. loricatUB 
Escharites fomiculobus 
E. milleporatua 

E. madreporatus 
£. spongites 
run|ntes patellatua 

F. piliatus 
F- defbrmis 

F. testuflinariuB 
Porpites hemiaphaericus 
P. lenticulatus 
Hippurites tnrbinatua 
H. mitratus 
H. comprimatUB 
Madrepoiites hippurimip 
M. truncatus 
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MaAM^testantuntuf 

9f • fliirfiiiii 

1/L. flSatufl» var. «• 

M* IMMuiipmtua 
K.89troite8 
M. iiivDsiifl 

M. 

M» steUatus 
MiU^ritea comigerns 
M. cerricomis 
M. poljporBtuB 
M. odfipomtuB 
Tubipontes catenanut 
T. serpens 
T. subulatus 
T. nodosus 
Sponptes fiivus 
Alcyonites texturatus 
A. striatus 
A. madreporatus 
Tentacimtes annulatus 
T. scalaris ? 

Cotnulites serpularis. 

Coal FormoHon, 
Myiulites carbonaiius 
Pabnacites lanoeolatus 
P. hexsgonatus 
P. oculatus 
P« verrucosus 
P« squamosus 
P* quadransulatus 
P.affinis 
P. variolatus 
P« Gunratus 
P. indsus 
P. sulcatus 
P. veiticiUatus 
Casuarinites equisetifor- 

mia 

C. Btdlatus 
C. rotundifolius 
Cm truncatuB 
C. capillaiis 
Calamites carintefiinnis 
C. approximatuB 
C. remotuB 
C. intemiptuB 
Cm gibbosuB 
C. podosuB 
Cm decoratuB 
Cm inermis 
Cm triquetrus 
FiliciteB cyatheus 
F. arboresoens 
F. affinis 
F. ffiganteuB 
F. liuiceolatUB 
F. aquilinuB 
F. tcnuifiilius 


PIlidtaB pterlidnui 
F. ciispuB 
F. oreopteroidseuB 
F. fismiDflelbnniB 
Fm fiagiliB 
F. adiantoideB 
F. bermudenBifiirmiB 
F. muiicatuB 
F. fhiticoBUB 

F. P^kenetii ' 

F* lonchzticua 
F. linguaiiuB 
F. osmundiefomiiB 
F. acuminaiUB 
F. yesicularia 
Lycopodiolitca arbores- 
cens 

L. iiliciformis 
Poacites zeseformiB 
P. miliaiis 
P. gramineus 
Caipolites fidfonnis 
C. alatus. 

Coaim 

Fishes 

Clupea* 

Red Secondary Sandetome 
or TodliegendCm 
Lithonylites 
LycopodioUteB pinifor- 
mia 

Firsi Secondary lAme^ 
efoncm ^ 

Fishes 

Cvprinus 'I In the 

Clupea I under- 

Stromateu3, rmost 
Ac- J part. 

Monitor and Insects, 

(Carabus, &c.) 
Tmobites bituminosus 
T. problcmaticuB 
T. tentaculatuB 
TrochilinuB helidnus 
Tellinites dubiuB 
Pleuronectes pusillus 
Chamites sranidatus 
Terebratuutes alatus 
T. pecten 
T- cristatuB 
T. lacunosus 
T. triffonellus 
T. pelaigonatus 
T- communis, var. A la- 

tUB 


TerelmtiAteB wMatUP 
T. idtti^sptuB a 

Tm anguBtyf 
Grypmtea <l|y«abM^t 
var. i* 

Gm apeluncariua 
G. aculeatUB 
MytuIiteB cenitopluigUB 

M. BtriatuB 
PentacxiniteB nunoBus 
Ceratophyllites dubius 

C. ancepB 

FscariteB redibnuis 
Poadtea phalaroides 
Lycopodiolites fUnieula- 
tus 

Algadtes oroUfimnis 
A. frumentariuB 
Carpolites hemlodnua. 

Varieyaied Sandstonem 

NautUitesl in the up- 
Pectinites / per part. 
Monocotylraones 
Impressions of Ferns. 

Second Secondary lAme* 
sione or Muecheikdlkm 
Bones of Amphibia or 
Cetacea, of Seadog, 
Ac. 

Bones and scales of 
Fishes 

OrnithocephaluB longi- 
rostris 

Belemnites paxillosus 
OrthoceratitcB eremita 
O. flexuoBUB 
O. vaginatus 
O. regulariB 
Ammonites annulatus 
var. a. colubrinus vul- 
garis 

A. amaltheuB 
A. a. mbboBUS ' 

A. nodosus 
A. capricornus 
A. dorauoBUB 
A. omattLs 
A. pap^raceus 
NautOiteB bidorsatus 
Bentalites hevis 

D. toT^uatuB 
Serpulites lithuus 
HelidteB arietinua 
Neritites Bpixatua 

N. paganuB 
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Fiidlites discoides 
P. witratUB 
BubdxdteB obBoletuB 

B. labyrintldcuB 
Bh grmriUB 
Muricues Bubcoatatus 
M. melanoides 
M. alucifiinniB 
StrombiteB denticulatus 
TrochiliteB nodoBUs. 

var.iS. 

T. mnoBus 
T« Eevis 

T« limbatuB * 

T. acutUB 
T. BolariuB 
T. cerithiuB 
T. cin^latUB 
T. Ob^BCUB 
Lepadites curviroBtris 
Myacites vcntricoaus 
M- muaciiloidea 
M> mactroide# 

Solcnitefl mytiloides 
Tcllinites minutUB 
T. ancepa 

DonaciteB trigonelluB 
«. trigunellites pes- 
anscris 
/S. t. vulgaris 
y. t* simplex 
i, t. curvirostris 

B. aratus 

Veiiulitcs donacinus 
Arcacites anomalus 
A. corbularis 
Chamites striatus 

C. lineatus 

C. OBtracinus 
C. glaberrimuB 
C. vcntiicoHUH 
C* tellinarius 
Fleuronectes Uevigatua 
P. discites 

P. discus 
P. decuBsatus 
Pc}ctiiiiteB reticulatus 
P. salinaijus 
Ostracites spondyloides 
O. aiiomius 

O. crista-galli difibrmis 
Graniolites Schrfleteri 
Terebratulitcs fragUiB 
T. £ var. parasiticus 
T. lacunoBus 
T. communis, 
var. fi. latuB 

annulatuB 
Giyphites cymbium 
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OiyphiteB auiUus 
Mj^ulites aocialifl 
M. inoertUB 
M. crenatUB ? 

M. costatua 
M. edulifbrmla 
Echinitefl pustuloBUB 
Asteriacites ophiutus 
PentacriniteB vulgaris 
P. liliifonnis 
Fungites testudinarius 
Hippurites mitratus 
Bitubulites IrregulariB 
B. problematicus 
Isitolites 
Confervse ? 

Q^adersandMtein• 
Muricites 
StrombiteB 
Bullacitcs ovarius 
Bucciiiites 
Volutites mitroides 
V. rlongatus 
Turbinites obvolutuB 
T. re^nsbezj^nsis 
Lepadites plicatus 
Pholadites musculoides 
Myacites musculoides 
Vcnulites sinuatus 
Bucardites cardissoides 
Ostrca crista-galli 
Terebratulitcs acutUB 
T. labiatus 
Gryphites cymbium 
Pinnites diluvianus 
Musculites sablonatus 
Mytilites 
BonaciVes 

Pectinites punctatus 
P. radiatus 
P. reticulatus 
Pectinites longicollis 
P. anomalus 
ChamiteB tiansversim 
punctatus 
Seipulites 
Encrinites 

Asteriacites lumbricalis 
Echnites 
Lithoxylites 
Bibliolites 

Lycopodiolites cmspito- 
sus 

Palmacites annulatus 
P. canaliculatuB 
P. obsoletus 
Carpolites molvseformis 
C. secalis 

Impressions of Ferns. 

JANUARY 18S5. 


Lias or OrifphiHo HWi 

Monitor, &c. 

Jlemaiiis of FlBbea 
PentacriniteB subangu- 
laris 

P. vulmuis * 
Encrimtes X^irklnaonii 
Belemnites gigaateua 
B. paxilloBUB 
B. canaliculatuB 
Ammonites annulatus 
A. bifurcatuB 
A* oxnatus 
A. IssvigatuB 
A. costatua 
A. costulatuB 
A- coronatUB 
A. macrocephaluB 
A* noricuB 
A* anmlatUB 
A. raoiana 
A. natrix 
A. divisus 
A. colIubratuB 
A. arietis 
A. capricomis 
A. amaltheuB 
A. hircinus 
A. biimnctatuB 

if not 

A. lineatus in the 

A. ammoniuB Idas, 

A. serpentinus yet in 

A. capellinuB ‘ the 

A. striatus Jura 

A. depressus Lime- 

stone. 

Scrpulitcs lumMcalia 
8. gordialis 

Muricites strombifbrmis 
Turbinites trocluformis 
Cerithium 

Tellinites sanguinolarius 
T. rhseticus 
Donadtes trigonius 

D. costatua 

D. hemicordiuB 
Venulitcs islandicus 
Buccardites hemicardit- 
formis 

Pleuronectes disciteB 
P. hevigatus 
Pinnites diluvianus 
Plagiostoma 
Area corbularia 
Pectinites priscus ' 

P. antiquus 
P. texionius 
Ostracites tabulatua 


K 
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O. jodiyUfini^ 
TeMMtalitet lacunosiui 
T.ftl|etu8 
T.roitnitvB 


T. bicanalTculatus 
T. oflteolatiiB 
T. h^veticuB 
Oiyphites gigas 
G* cjmbium 
(syiia azcuata, Lam* 
inciuTB, Skno*) 


G* suilluB 

G. cazinatUB * ; 

MjtiliteB modio]atu»> 
MytiloideB 
Alrndtes granuktus 
A.filicoide8. 


( To he contirmed. ) 


Art. HJL.— Geographical Expeditions.^ \. ^Captain Franklin 
and Dr Richardsovfs Arctic Expedition. 2. African Expe^ 
diHon under Denham and CUpperton. 3. Antarctic Voyage 
^ Captain Weddel. 4. Rusnash Voyage along the Northern 
Shores of Siberia. B. Captain lyorCs Voyage. 

I.«— CiO^tom Franklin and Dr RichardsorCs Arctic Expedition. 

# 

C^APTAiN Franklin, we are informed, has received most satisfac- 
tory letters from the wintering chief factors and traders at Hud- 
son's Bay, expressing their earnest desire to forward his enter- 
prise to the utmost of their power. Part of his expedition, con- 
asting of three canoes with stores from Canada, under direction 
of a chief trader, was seen in good order, and far advanced on 
the way to Great Bear Lake, to build a house and lay in stores, 
and make other arrangements for his reception. Another part 
of his expedition, consisting of tl;iree light boats, manned by 
English seamen and Highlanders from the island of Isla, landed 
at York Factory, and proceeded into the interior, under the con- 
duct of experienced guides, furnished by the Hudson's Bay 
Company. The crews of these boats will be employed, during 
the winter, iii laying up provisions on Captain Franklin^'s line of 
route. They will move on in the spring ; but the quicker move- 
ments of the commander of the eii^dition, and the more early 
opening of the navigation to the southward, will enable him to 
overtake them before they reach Great Slave Lake. The Fur 
iQ||i||ipai]y has lately sent exploring parties into the northern 
ranges of the Rocky Mountains, and opened communications 
with the Nohanny Indians, of whom little was previously known ; 
and the Esquimaux that frequent the moUtli of Mackenzie's 
River, have iiitimated through a neighbouring tribe, their desire 
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(if openiiig a trade with the company, who, on their part, It^aw 
pililMMl their advanced posts to within three days' inarch of the 
sea. These circumstances, combined with good accounts from 
the various districts, of the supply of provisions, augur well for 
the success of Captain Franklin's undertaking. The ndVel dis* 
play of good feeling on the part of the Esquimaux of those quar* 
ters towards the white people, (so different from what is recorded 
in a former number of this Journal *,) may, perhaps, have origi- 
nated in intelligence^of Captain Parry's or Captain Franklin's 
visits having spread along the coast. We hope, that the influ- 
ence of the European visitors in these quarters, will forever ter- 
minate the exterminating warfare betwixt the Esquimaux and 
Indians. Captain Franklin and Dr Richardson leave England 
in February next, to proceed by tlie way of New-York to Mac- 
kenzie's River. Their course from New-York, will be by Lake 
Eric, Lake Huron, and Lake Superior to Fort-William ; and 
thence by the usual river navigation pursued by the fur traders 
through the Lake of the Woods, Lake Winnipeg, Athapescou 
Lake, and Great Slave Lake to Mackenzie's River, which* they 
hope to reach about the end of September, and to winter upon a 
tributary branch, which discharges the waters of Great Bear 
Lake. Much, we are confident, will be accomplished by these 
enterprising and distinguished travellers. We are also informed, 
that Captain Bcechy has commissioned the Blossom, for the pur- 
pose of going out to meet Captains Parry and Franklin in 
Behring's Straits. 

S . — African Evpcdition under Ucnluim and Clapperton- 

It is asserted in the public journals, that Dr Oudney's papers 
had reached London. This statement, we regret to say, is in- 
correct, as we arc informed that not a single paper has as yet 
been received, but instructions have been sent to our Consul at 
Tropoli, to make every possible exertion to obtain them, and 
I.ord Bathurst fias ordered him to dispatch a courier to Bor^ 
nou for the express purpose. Major Denham, with a carpenter 
from Malta d(x:k-yard, an extremely useful man, proceeds to the 
eastward, along the lake which they discovered ; and which, by 


xS 


• Vol. viii. pages 79. and 79. 
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the ji^ay, making allowance for the uncertainty of Englidi epel-* 
lii^ and pronunciation of African names, is, most likelyy.4lie 
Wangara of Major Rennell. 

Lieutenant Clapperton goes to the westward, to satisfy him- 
self thdt the river which flows into the lake is actually the NU 
ger, its diminished size having caused him to doubt. The in- 
formation at present gained, tends to confirm Major RennelPs 
opinion of the waters of the Niger being expended by evapora- 
tion from the lakes into which they flow. The story told of the 
party having suffered from great cold, and from which the infe- 
rence was drawn, that the country they had reached was greatly 
elevated, appears to be quite unfounded. If any cold was ex- 
perienced, it probably originated in evaporation during the 
night, which often produces a great difference between the day 
and night, in the sandy deserts of tropical climates. It is inci- 
dentally mentioned in Major DenhaWs communication, that the 
body of water which lay before them, was a great fresh-water 
lake.’’ 


S.—Captam WeddeFs Voyage towards the Sotith Pole. 

An important and interesting voyage of investigation, to a 
high southern latitude, has been performed, during the years 
182S, 1823, and 1824, by Mr James Weddcl, master in the 
Royal Navy. An account of tliis voyage is now in the press, 
and will soon appear. Captain Weddel has had the goodness 
to favour us with a notice of his work, from which the following 
particulars ere taken. 

The vessels in which this voyage was performed, were the 
brig Jane, and cutter Beaufoy, of Leith and London ; both un- 
der the orders of Captain Weddel, by whom the voyage was 
projected. 

He soiled from England on the 17tk of September 1822, and 
reached Bonavista, one of the Capd de Verdes, on the 16th of 
October following. In a few days, he proceeded thence to the 
jfputhward ; and on the 11th December, both vessels anchored 
at Fort St Elena, on the east side of Patagonia. During the 
time that Captain Weddel remained at this anchorage, he made 
several useful observations, chiefly with regard to the harbour, 
of which he intends to give a plan. Leaving port St Elena on 
the 27 th, he proceeded southward ; and, on the 12th of January 
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arrived in sight of a group of islands, to which Captain 
Weddel gave the name of South Orkney, in latitude 60^ 45^ S., 
and 4^ W, The vessels remained eleven days under i^l, exa^ 
mining these islands, which Captain Weddel first fell in with 
when in search of land, during a former voyage, in the year 
1821. 

This group he thoroughly investigated, and denominated the 
eastern extremity Gape Dundas, in honour of the Noble Family 
of that name. Captain Weddel describes this country as the 
most sterile and uninviting of any southern land yet discovered. 
The tops of the islands, for the most part, terminate in craggy 
towering peaks, and look not unlike the mountain-tops of a 
sunken land. Professor Jameson has received specimens of 
the principal strata of which these islands are composed, which he 
has presented to the Museum of the University of Edinburgh 

On the 23d of January, Captain Weddel proceeded south- 
ward, amongst innumerable ice-islands, till he reached the la- 
titude of 65^ Perceiving no land in this direction, he returned 
to the latitude 58° ; from which he again went south, into the 
latitude of 61° and then ran eastward, till within 100 miles of 
Sandwich Land. 

On the 7th of February he steered to the southward, in ex- 
pectation of still finding a range of land ; which, since the dis- 
covery of South Shetland, hasf'been supposed to lie behind these 
islands, a little within the Antarctic Circle. After passing through 
an extensive barrier of ice-islands, about fifty raile£^ broad, com- 
mencing in the latitude of 68° ; on the 20th of February, he 
actually reached the high latitude of seventy-four degrees Jf- 
teen minutes South. HerCy with very clear weather^ he was as- 
tonished to find^ theU not a single piece g^field-ice, and only four 
ice-islands, were in sight, evef$ as far as the eye could reach 
from the mast-he^. 

The state of the sea in this high southern latitude, must ex- 
cite considerable wonder in the minds of men of geographical 
quiry ; who^ since the unsuccessful attempt of Captain Cook, to 
advance beyond the 71st degree, have considered these regions 
as impenetrable. As this part of the ocean is not known to have 
been before visited, and has been considered hitherto as unnavi- 

* These rocks, as will be described in Captain Weddel*s l^rative> belong to 
the primitive and volcanic classes. • 
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Captmi Weddel judged proper to confer upon t£*'Ae 
name of The Sea of George Hhe Fourth^ in honour of onr "Ara* 
dops Sqyereign. The variation of the compaea. Captain INT’ed- 
dd states to have fluctuated a great deal in these high latitudes ; 
which he can account for only by that inactivity which the com- 
pass is found to exhibit in corresponding northern latitudes. 
The lateness of the season, and many concurrent circumstances, 
compelled Captain Weddel to take advantage of a strong sdhth- 
erly wind to return homewards. On the 15tli, he arrived at the 
island of South Georgia, after a perilous navigation of ISOO 
miles, amongst ice-islands. 

While lying at Georgia, he observed a tremulous motion in a 
mountain situated on the south side of the island. He discovered 
this by remarking, that the surface of the quicksilver in an arti- 
ficial horizon was much agitated ; although not the least 
breath of wind, nor any other ostensible cause of the pheno- 
menon existed. After calling at the Falkland Islands, in Octo- 
ber following, the vessel visited the coast of South Shetland,'* 
and found its harbours unapproachable, on account of ice.'* 

On their way homewards they made a stay of nearly two 
months among the Islands of Terra del Fuego ; during which 
Captain Weddel had many opportunities of acquiring accurate 
information regarding the character of the natives, as well as ol* 
ascertaining the convenicncy whihh this coast affords for ship- 
ping. They arrived in England on the 7th of July 18Si4, af- 
ter a hazard6us voyage of nearly two years. 

4 .— Fwpedition along the Northern Sftores of Siberia. 

The Russian Government had long formed the project of 
exploring the north coast of Siberia. M. dc S. was sdni out for 
this purpose; but his researches were extremely limited, and he 
only described a part of the cocost, to a distance^of about a hun- 
dred versts beyond the eastern port of the Kolyma. Toward 
the year 1892, it was resolved to send out a new expedition for 
exjfloring these countries. Three young officers, MM. Wran- 
gel, Anjou, and Matuchkin, were charged with it : they were 
oocu{ned four years in it, and justified the confidence of the 
Govomment, by the courage, prudence, and zeal, which they 
evinped in thi^ discharge of this duty. They succeeded in 
making a description of the whole north coast of Siberia, in de- 
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f|iSte numerous obstacles, the extreme rigour of the climate, 
and the dangers to which they were exposed ; for the Tdiouk- 
tchia had already destroyed two detachments sent out for the 
same purpose. M. Anjou has described the coasiffrom the 
Uralian Chain, or from the river Ob to the Kolyma, the other 
two gentlemen from the Kolyma to the promontory of the 
Tchouktchis. Not content with exploring the coast, these 
travellers made an excursion also toward the north, over an extent 
of continuous ice, to the place where the sea is open, which 
forms nearly five hundred versts, of the coast of Behring^s 
Striuts. It was in this place, which faces the eastern part of the 
north coast, and is inhabited by the rein-deer Tchouktchis, 
that they perceived mountains at a distance of about a hundred 
versts. M. Wrangcl conceived the project of getting to them. 
He was already pretty n^ar, when the piece of ice on which he 
was placed became detached from the mass, and he was tossed 
about by the waves for five days in succession, with seven other 
persons, his dogs and equipage, until at length, after they had 
been several times upon the point of being swallowed up, the 
piece of ice was again united to the mass. There is a tradition 
among the Tchouktchis, that the stridt which separates them 
from the opposite shore, towards the north, was not covered 
with ice^ and that the inhabitants formerly traversed it in hay^ 
dars^ a sort of boat. Tl^iey relate that a period, not very re- 
mote, (for all the inhabitants remember it still), some Tchouk- 
tchis, to the number of seven or eight, accompanied with a 
woman, crossed the ice to go toward these mountains to fish for 
morses, and that a long time after, the woman returned to the 
country by the way of the Kurile Isles, and brought the news 
that her companions had been all massacred. This woman was 
sold into another part of the country, and after having passed 
from hand to hand, was carried to Prince of Wales's Land, from 
whence she found means of -retunung to her own country. From 
this account, it is to be supposed, that the country which Wran- 
gel had in view to visit, is nothing else than an idand. The 
people who inhabit the islands nearest Siberia, make use of rein- 
deer, which renders it probable that they are only a colcmy of 
Tchouktdiis, more espedally as their languages are much allied. ) 
The Tchouktchis are in general large and well made ; they 
have regular features, their nose is not flat, but their cheeks are 
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very ptominent. Our travellers also saw other islands 
tli«y named New Siberia. The rout which they took to get to 
them may be seen upon the chart of the famous pedestrian 
traveller Cochrane, where it is traced with great fidelity. They 
made very extcflisive excursions in all directions, but saw no 
land. In their land-journeys they rode upon horses or rein* 
deer, but they preferred the former. With regard to sledgo- 
travelling with reindeer, it is very convenient upon ice. They 
made use of a sort of large sledge called narta^ drawn by twelve 
or thirteen dogs; these animals were always of great use to them, 
in defending them from the white and black bears, and wolves^ 
as well as by their astonishing sagacity. Their instinct always 
led them to find the best road, and when the travellers thought 
themselves strayed, the dogs brought them back to the way. 
The sagacity of these animals was such, that after having made 
a number of turns, they took the shortest way to return. The 
travellers^ passed several weeks upon the ice, sometimes upon 
enormous pieces covered with grey snow, sometimes upon thin* 
ner layers, which fi'equently separate from the mass, so as to be 
carried along by ’the current,’'and tossed about by the waves. In 
these critical moments, the dogs rendered them innumerable 
services; in the places where the ice was thick, they ran with ra- 
pidity upon the snow, barked, bit one another, and appeared 
intractable ; but as soon as the route became dangerous, they 
became gentle, circumspect and docile ; they often walked upon 
pieces of ice, which were not more than half an incli thick with 
the greatest precaution, and seemed to advance only according 
to the order of the person carried in the sledge. MM. Wran- 
gel and Matuchkin remained once for seventy days upon the ice, 
at a distance of several hundred versts from the shore. They 
were attended by several nartas l&den with provisions ; they 
buried these provisions under the snow ^nd ice, and continued 
their journey, carrying with them what was absolutely neces- 
. sary ; and when their provisions were exhausted, they returned 
for what they had left;. They did not fail to make astronomi- 
cal observations wherever they could, but the fogs often pre- 
vented them. These .fogs were so thick, that our travellers, 
drawn in their sledge, sonfetimes could not see the dogs which 
drew them. Frequently snow-storms overwhelmed the tents 
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whkA' served for their abode, and it was with much difficuUy, 
wheti the storm abated, that they got themselves extricated. 
During the months of November, December, and January, when 
the intensity of the cold became insupportable, our travellers 
took refuge in felt cabins or tents, where the water froze upon 
the floor, and the ice rose to the height of upwards of two feet. 
A mass of ice, about five inches thick, served them for a window. 
In this icy region, the earth produced only heath and a sort of 
plant peculiar to the country ; in summer, the sun did not leave 
the horizon for two months, and in winter, it did not appear for 
the same period of lime. The maximum heat, in the middle of 
summer, is above fifteen degrees of Reaumur's thermometer ; it 
freezes at night or when the sun is upon the decline. The 
dazzling whiteness of tlie snow produced diseases of the eyes ; 
the natives wear a sort of mask formed of the bark of trees, in 
which very narrow slits arc made for die eyes. The Russian 
officers wore a piece of crape folded four times ; at the beginning 
they neglected to avail themselves of this contrivance, and were 
rendered nearly blind ; they learned, however, to cure this ma- 
lady, by introducing tobacco oil into the eyes, a remedy which, 
although effectual, has the disadvantage of exciting acute pain. 
Their ordinary food consisted of fish, and reindeer, and bear's 
flesh ; this last had the property of strengthening them, but it 
also produced violent agitation in the blood, and prevented them 
from sleeping. The natives are poor, do not practise any trade, 
and have no other occupation than that of fishing and hunting ; 
yet there are Russian merchants who go to thesb countries for 
XxadQ.— Revue Encyc- Oct. 1824. 

5 . — Captain LyorCs Voyage, 

Captain Lyon has beei! forced back to England by stress of 
weather, and the badness of his vessel. Pie found Sir Thomas 
Roe's Welcome much narrower than laid down in the charts, and 
full of shoals, but saw no ice in it. Southampton Island is 
broader than it was thought to be, or perhaps consists of several 
idaiids. Corrections have been made in the positions of some of 
the capes in Hudson's Struts. Captiun Lyon's Narrative, in 
small octavo, with plates, comes out shortly : it will, we doubt 
not, like his former work^ prove interesting. 
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on the Strength of Maiterialay 1m 
Accoumt of several Eacperiments on the Transverse Strength 
qf Wood and Iron. By Gsoiigx Buchanan, Eaq. Ci^ En. 
pneer, Edinburgh. 

The subject of the strength of materials forms a very inte- 
resting branch of mechanics, and the importance of which can- 
not be rated too highly, when we consider its. numerous applica- 
tions in the arts, and that, without a correct knowledge of it, 
no one could erect, with success, any structure, cither d£ or- 
nament or utility any work of strength, civil or military ; any 
engine or machine, or, in short, any of those infinite diver- 
rities of form and combination, into which our materials arc 
wrought, for the uses of a civilized community. These works 
cannot, any of them, be put together 'at random ; they require 
contrivance, to enable them to withstand the various strains and 
shocks to which tiicy are continually exposed ; and without a 
knowledge of the .principles which regulate the strength of diffe- 
rent materials, and even of the same material under different 
circumstances, it would be impossible to construct them, so as to 
preserve, in every part, a strength and solidity proportioned to 
the strain which each has to bear. 

The construction of our dwelling-houses, for example, illus- 
trates the application of these principles ; and the modern im- 
provements, in the form of their walls, their floors, and their 
roofs, shews t][ie importance of acting on them with judgment. 
Ignorant of the true measure of strength, our architects were 
formerly content to obtain security, by a lavish expenditure of 
materials, and, consequently, also of workmanship. We are 
now equally secure ; but how greatly have we gained, in econo- 
my and convenience, by reducing the thickness of our walls, re- 
ducing the breadth, and adding rather to the depth of the joists 
for flooring ; and by improving, in similar respects, the struc- 
ture of our roofs. Nor does a heavy weight of matter, by any 
kneans, contribute to secure us from accidents; on the contraiy, 
it often proves the very source of failure, by the undue strains 
which it occarions on the weaker parts of the structure ; the 
strength of which often depends, not so much on the mere mass 
of its materials, as on their skilful disposition, and the due pro- 
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petition of the different }>arts. In our furniture, also, and other 
articles of domestic use, the same sort of improvement has teken 
place ; and here it is of consequence to attend to the principles 
of strength, not merely from economy and convenience, but as 
it may contribute to the neatness and tasteful deingn of the 
work. Consider, again, our wheel-carriages, and compare the 
unwieldy machines of former times, with the light and elegant 
vehicles of the present day. This improvement has also arisen 
from a judicious application of the principles of strength. 

In public works we remark numerous instances to theusauu? 
effect ; and in these cases the matter becomes of still greatci 
importance, from the large scale on which many of these works 
are conducted. The conHtruction of bridges presents an eminent 
example ; and here again we have a remarkable contrast between 
ancient and modern practice. Alarmed by the natural instabi- 
lity of the semicircular arch, our ancient builders appear to have 
sought security in the narrowness of their spans, and in the in- 
ordinate thickness of their piers. This plan, however, by oli- 
structing the water-way of the river, led to a new evil, which 
frequently proved the destruction of the works ; the rapid cur- 
rent of the waters, deepening their channel, undermining the 
piers of the arches, and thus sapping the foundations of the 
whole structure. The piers, therefore, were gradually reduced 
in size, and the spans of jthe arches enlarged, though with slow 
and cautious steps, as the principles of their equilibrium became 
better understood. A vast saving of material has been the con- 
sequence of these improvements, together with a lightness and 
boldness of design, which, in the more modern works, conduces 
greatly to the imposing effect of these noble structures. Much, 
howc ver, remains still to be done, in following out the same prin- 
ciples ; and when we compare the vast mass and solidity of many 
of these works, with their actual strength, and the strains which 
they^ave to sustain, it Vill appear that we are yet far from ho- 
vir^ittained that due proportion of strength to stress, which 
the nature and properties of the arch admit of ; that exact accom- 
modation of resistance to its corresponding pressure which marks 
the combined perfection of science and art. Cases of such mag- 
nitude, and involving such important interests, require, no doubt, 
extreme caution, and the most deliberate inquiry, as to every un- 
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tried deviation from established rules : and, on this account, the 
progress of improvement must necessarily be sloar, but there can 
be no doubt, that in this, as in other similar cases, principles, just 
in themselves, must, as heretofore, prevail in the end over our 
natural timidity, and be accommodated to practice ; and nothing 
can tend to promote such an improvement as a just and accurate 
knowledge of the laws of equilibrium, and of strength. To this 
alone can we look for that more perfect state of human acquire- 
ments described and anticipated by Dr Young, where principle 
is authorised to guide the operations of the artificer, instead of 
‘‘ watching with servility the progress of his labours.’’ 

Throughout the various other public works, and the vast esta- 
blishments for which this country i^^ distinguished, we find 
every where equal reason to admire the application of the prin- 
ciples of strength, as well as to look for* still more striking im- 
provements. But there is one department which merits parti- 
cular attention, and presents indeed, in itself, a wide and inex- 
haustible field for the talents of the engineer, namely the con- 
struction of machinery, and of the various kinds of moving en- 
gines. Professor Robison, in his valuable paper in the Ency- 
clopasdia Britannica^ and which has done more, perhaps, than 
any other work to promote the study of this subject, observes, 
there is nothing in which ignorance of principle is so frequent- 
ly observed, as in the injudicious proportions of the parts of 
machines, and other mechanical structures, proportions, and 
forms of parts, in which the strength and position are nowise 
regulated by the strains to which they are exposed, and where 
repeated failures have been the only lessons.” Much has been 
done since the above remark was made, but much still remains 
for future attempts. The strains which occur in machinery, are 
often of a very complex nature, and rccfiiire, therefore^ consider- 
able attention and skill, both to appreciate their amount, and to 
oppose them with true and proper effect. Here, also, every un- 
due wright of material is to be avoided, not merely from motives 
of economy, but as it clogs the motions of the machine ; and 
there are cases where this conrideration becomes doubly import- 
ant. In those locomotive engines, for example, which have 
been introduced on railways in the coal-districts round Newcas- 
tle*, their great weight and cumbrous structure, forms in itself a 
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heavy drag, which causes a very material deduction from the 
working power, so that, on this account, these machines have not 
yet been brought into general use. At present, indeed, they 
can only be viewed as the first rude attempt at the invention 
of the steam-carriage, which, sooner or later, (and, to all appear- 
ance, the period is not distant), must become the general vehicle 
of communication between different places. They resemble the 
huge and ponderous machines first introduced in this country 
as travelling carriages, and must speedily be superseded by an 
improved mechahism, more akin to the light, yet secure, vehicles 
now in use. The improvement of these machines involves an- 
other branch of the subject, which opens yet a new and exten- 
sive field for inquiry ; namely, die construction of steam-boilers, 
in which strength is no doubt indispensable; but in which, also, 
lightness is in many cases an essential requisite. This object be- 
comes of still greater moment, from the numerous failures which 
have taken place, and the dreadful consequences to which they 
have led. But these accidents have, in many cases, arisen, not so 
much from any deficiency of strength, or thickness of matter in 
the boiler, as from a want of that due and proper disposition of it, 
on which, as already remarked, strength often depends, as much 
as on mere material. 

Numerous other examples of the same kind might be ad- 
duced of the importance of this subject ; and into whatever 
department, indeed, of practical mechanics we look, we find 
such new and striking proofs of its utility, that it becomes 
an object, interesting not merely to the engineer and mecha- 
nic, but to the public at large : For, coosidef, even in point 
of economy, what an immense saving has arisen, in consequence 
of the improved knowledge on this subject which distinguish- 
es the present age. Were our houses, our bridges, and the nu- 
merous other works of domestic and of public economy, which 
are required in this .great community of industry and wealth, 
-—were these to be all executed on the ancient models, what 
a waste of capital would not this occasion ; and what a saving, on 
the other hand, may .we not look for, by continuing to follow 
out the same principles, and to improve upon their application ? 
Our buildings may be in many cases as expensive as before, but 
they are more convenient and luxurious, and this amounts obvi- 
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ously to a real increase of wealth. Political economists' speak 
bighlyt'^i^ with justice, of the Improvements occasioned by the 
use of a paper currency, which, in throwing a mass of specie 
out of circulation, adds it to the general stock of the country. 
In the saiqe manner, the improvements which arise from an ex- 
tended application of the principles of strength, are continually 
throwing dead stock into active circulation, by opening the re- 
sources formerly locked up in the rude and unformed materials of 
our consumption ; and every discovery in this sdence, every new 
thought which can enable us to acquire strength, by a better 
disposition of materials, may be said, by its extensive application, 
and the prodigious mass of capital which it may relieve frbm em- 
ployment, to add millions to the national resources. 

Such being the important nature of this subject, it appears 
rather singular, that we should yet be ignorant as to various 
particulars regarding it ; and, that it should only have been of 
late, indeed, that any very accurate notions were entertained of 
it at all. The principles have no doubt been pretty clearly laid 
down, although even here there is room for improvement; 
but there is a want of accurate experiments to bring these prin- 
ciples to bear ; and without which they remain as a dead letter 
in the various works which contain them. Here, as well as in 
various other instances, we observe, what is not a little remark- 
able in a country abounding both in science and in practical skill, 
a want of that proper combination which proves of such service 
to both. Philosophers have hitherto been in general rather refined 
in their notions, and often indeed push their theories to such an 
extreme, as to bring science itself into discredit ; while, practical 
men, without leisure to inform themselves, are left each to the 
uncertain light of his own narrow experience. Fortunately, how- 
ever, this evil is on the decline, and the advantages are becom- 
ing daily more apparent of conjoining practice with sound and 
accurate theory. 

The illustrious Galileo was the first, philosopher who studied 
with attention the laws of the strength of materials. The vast 
works which he observed going on in the dock-yards and arsenal 
of Venice, appear to have roused his acute and inquisitive ge- 
nius, and, reflecting deeply on the subject, he succeeded in ex- 
plaining the effects arising from direct and cross strains, and by 
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a few simple considerations, arrived at those remarkable laws of 
strength, which not only throw light on the economy of nkture ; 
but still afford, with the aid of experiment, the safest rules for 
calculating the strength of materials in the various cases which oc- 
cur in practice. While the direct strength of cohesion ^ propor- 
tional to the area of the section of fracture, Galileo shewed, 
that the transverse strength of any beam, must depend also on 
its length and depth, being impaired by the one, and strengthen- 
ed by the other ; and this single fact includes the whole theory 
of the transverse ^strain. His views regarding the internal me- 
chanism of the bar, and the actions of the particles within the 
section « (if fracture are no doubt inaccurate, and succeeding 
philosophers have taken great pains to improve his theory in 
this respect. But this appears of little moment so long as the 
main fact remains uncontradicted, and is rather indeed demon- 
strated by ail our experience. Admit this, and a few accurate 
experiments are only wanting to adapt it to practice, — ex{)cri- 
ments on beams of different materials, of different forms of sec- 
tion, and under any other circumstances which may affect the 
results. The internal process of fracture, may no doubt be an 
object well worthy of philosophic inquiry, and the results which 
have been obtained on this point, by Mr Barlow of Woolwich, 
in his valuable essay on the strength of timber, are highly in- 
teresting and instructive. His demonstrations are clear and 
conclusive, and in the true spirit of geometry ; while his ex- 
periments are simple, and ^ell adapted both to illustrate and 
confirm his views. Still, however, these speculations appear ra- 
ther refined for practice. The internal structurd of bodies is so 
various, that no general rule can be laid down. It is also so lit- 
tle known, and leads to such intricate considerations as tend 
greatly to embarrass the subject. It appears simpler, therefore, to 
throw this clement entirely out of the calculation, and to con- 
tent ourselves with thc^ original law of Galileo, which has been 
since established by every succeeding observer. This brings 
the subject within a very small compass ; and comprehends 
in one rule of admirable rimplicity, all the diversified cases 
which can occur in practice. What is wanting to give effect to this 
law, is a series of experiments made on so large a scale, and with 
such full and accurate means of observation, as would leave no 
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doubt of the results, to which we might then safely appeal as 
the standards of practice. It were much to be wished, therefore, 
that such experiments could be undertaken ; and the object is not 
unworthy of public support. The experiments, however, which 
have been already made are, sh far as they go, highly valuable ; 
and ample information in regard to these, will be found in 
the work of Mr Barlow, already referred to, which contains, be- 
sides his own experiments, and those of several other observers, 
an abstract of those Buffon made on oak-timber, by order of 
the French Gkivemment, and which form by far the most exten- 
rive series, and the most satisfactory, yet performed; an ac- 
count of an interesting set of experiments, made by Mr Telford 
on the cohesion of iron with a hydrostatic press and of ano- 
ther important series made by CapUun Brown, B. N., with a 
power of compound levers, similar to that of the weighing ma- 
chine. Besides these, accurate experiments have been made by 
Mr Gkorge Bennie, on the strength of different materials, the 
results of which are conbuned in the Philosophical Transactions 
for the year 1818. Some observations have also been made by 
Mr Tredgold, on the deflection and transverse strength of cast- 
iron, the account of which was published in his useful work on 
that subject. 

In another Number of the Journal, I shall endeavour, from 
these different sources of information, to lay down a few simple 
rules for calculation, and to illustrate their application by a few 
examples, referring, in the mean time, to Professor Leslie's Ele- 
ments of Natural Philosophy. I may now also state the results 
of some experiments made at the School of Arts here, with an 
apparatus which I had constructed for that useful institution. It 
consists of a cylindrical hydrostatic bellows, seventeen inches in 
diameter, which exerts various pressures, according to the force 
of water or air within it, and which was found, could be carried 
to the extent of SOOOlb., the pressure being measured by a mer- 
curial gauge. This instrument may be used in various ways ; but 
I found it most convenient to obtain the pressure, by exhausting 
the air from within the bellows by means of an mr-pump, and al- 
lowing the external atmosphere to act on the top and sides. Two 
upright bars bring then erected, one on each side of the frame of 
the bellows, the bar whose strength was to be measured, was sup- 
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ported between these, its extremides resting on the top of fhein ; 
and being attached in the middle to the top of the l^llows, by 
means of a bolt and shackle, was pulled down as the bellows 
descended, and was thus bent, or ultimately broken, by J;hc pres- 
suie. As the air becomes exhausted in the bellows, the exter- 
nal mr rushes in copiously through the pores of the leatlier, and 
would destroy the effect ; to prevent which, it is necessary to 
inclose the instrument in a tin-casc, about an inch wider all 
round, and this being filled with water, effectually excludes the 
air. (Sec Plate VIII.) 

In ordar ty exhaust the air with greater regularity, a large* 
tin vessel was employed, which had already been constructed 
for the institution, to perform experiments in rarified air. This 
vessel being fully exhausted of Its air, forms a sort of store of 
vacuity, by communicating with which, smaller vessels may be 
exhausted in a moment, and by opening, therefore, by means of 
a stop^'oek, a communication between the vessel and the bel- 
lows, any desired pressure could be readily attained. The hy- 
drostatic bellows is simple, and not much oflected by friction, 
and allliougli the sides inill downwards as well as tlie top, and with 
an effect somewhat varied according to the curve of their ten- 
sion, this irregularity was corrected by a previous trial with a le- 
ver and heavy weight, by m,eans of which the scale of weights 
on the gauge was formed, and I found, that, in this manner, the 
strain on the bar could be estimated to within SO or 30 pounds. 
This may be sufficient for many practical purposes ; and as it pre- 
sented the readiest means in my power of trying pthe effects of 
the lransvi*rse strain, and shewing them to the students of the 
School of Arts, I took the opportunity of making witli it the 
following experiments with care. A still more accurate appara- 
tus, however, might be formq|][ on a similar plan, by using a sort of 
gasometer and tank, in which friction would almost entirely disap- 
pear, and the pressure could be measured with great exactness 
by the rise of the water, as* the gasometer became exhausted. 
Suppose, for example, wc had a gasometer 4 feel diameter, and 
6 feet deep, this might exert a pressure of nearly two tons, 
which, by a single lever, could easily lie augmented to 20 or 
30 tons. I mean shortly to try this cxj)erlmcnt, and am per- 
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suad^ it would form an extremely convenient and accurate 
measurer of such intense strains. 

Expebimemtb.— O n Bars supported at each end, 

and loaded in the middle. Distance between the supports 
BJeet. 

1. A bar 8 inches square, with 170 lb. bent half an inch, 
with 357 lb. bent 1 inch, and the pressure being removed, the 
bar rose again in the middle, and returned to a straight line, 
shewing that the strain had not been sufficient to give it any 
new set, and that it may therefore be applied to it safely for a 
short time ; with 448 lb. the bar bent 1 1 inch, but in being re- 
lieved of this pressure, it only returned to Jth of an inch of a 
straight line, shewing that it had tiow become overloaded, and 
was beginning to give way,-— with §10 lb. it bent Ij^^f^h inch, 
and with 595 lb. it broke. 

8. Another bar, 8 inches square, with 170 lb. bent I inch ; 
with 344, bent 1 inch, and load being removed, rose to a straight 
line; with 450 lb. bent 1^ inch, and with pressure removed, 
returned to ^th inch of a straight line ; with 510 broke. 

3. A bar 3 inches broad, and 8 inches deep, laid on its side, 
with 855 lb. bent | inch ; with 587 lb. bent 1 inch ; with 680 lb. 
began to crack or cripple on the under side ; with 850 lb. broke. 

4. Another bar, 3 inches by 8, but now laid on its edge, with 
357 lb. bent | inch ; with 728 lb. bent 1 inch, and on pressure 
being removed, returned to a straight line ; with 1045 lb. bent 
1 J inch, and'pressure let off, rose to j\ih inch of a straight line ; 
with 1190 lb. bent 2 inches, and broke. 

5. Bar 4 inches by 8, with 340 lb. bent I inch, with 654 lb. 
bent 1 inch ; with 1037 lb. bent 1^ inch, and broke. 

6. Bar 8 inches by 3, with 1080llb. broke. 

On Bars of Cast Iron. Distance between supports 38 inches, 

1. A bar 1 inch square, with 357 lb. bent I inch ; with 765 
bent I inch, and pressure being let off, returned to ^^^th of an 
inch of a straight line; with 770 lb. broke. 

8. A bar 8 inches' by 1, laid on its side, with 714 lb. bent 
^th inch ; with 1068 lb., bent 0.37 inches, and returned to ^*,th 
inch ; with 1530 lb. broke. 

These experiments prove several iniporlant particulars relative 
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u> the strength of materials. They confirm the law of Galileo, 
that the transverse strength depends as well on the length and 
d^tb of the bar, as on its section of fracture being diminished 
in the simple proportion of the *length, and increased in the 
simple proportion of the depth. They also shew, that the de- 
flection of beams is exactly proportional to the pressure which 
they sustain ; at least until they become overloaded, when the 
deflection becomes irregular, in consequence of the beam begin- 
ning to give way. * Lastly, they shew, that, in the case of Me- 
mel fir, it is always unsafe to load the beam with any more than 
one-half oP what will break it 

The following is another series of experiments made in the 
succeeding year. 

( To be continued. ) 


Art. XXII . — On the Mines qfMejrico. Communicated by a 
Gentleman intimately connected with Mexico. 

a HE public attention lias of late been directed in an unusual 
degree to the former possessions of Spain in the western world. 
It is now fully three centuries since both Mexico and Peru Iw- 
camc known by report to Europeans, and it is natural for the 
public to inquire the causes of so long a period having elapsed, 
without a more direct acquaintfi.ice with these deposits of mine- 
ral treasure. The Government of Old Spain, bigotted equally 
in commerce and religion, forbade all intercourse Wtween her 
colonies and the rest of I'^urope; and it happened, unfortunate- 
ly, that England and Holland, the States best fitted to turn the 
wealth of these colonies to account, were long debarred from a 
connectioii with them, by a succession of untoward circumstances. 
If we go back to the seventeefith century, the era of the naval 
greatness of the Dutch, \\e find that their hostilities towards the 
sub|ccrs of the Spanish crown w'cre confined in general to the 
East Indies. 'Fhe naval power of England became conspicuous 
soon after, but, during the reign of the dreaded Louis XIV., if 
was directed wholly against France ; and it was not until the 
war that began in 1740, that our countrymen made an attempt 
to wrest from Spain the fairest portion of her transatlantic pf>s. 
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sessions. Our enterprizcs, however, were ill -conducted, and 
many valuable lives were lost at Carthagena, and other unhealthy 
districts on the coast. Still our arms could hardly have failed 
of success, had not the progr&ss of the French in Germany and 
the Netherlands rendered it indispensable to suspend distant ex- 
peditious, and employ our resources at home. 

In the war that began in 1756, and was so brilliantly con- 
ducted by Lord Chatham, Spiun continued neutral until 1761, 
—after which there remained time for only one important expe- 
dition i^inst her settlements, we mean that to the Havannah. 
Twelve years of peace ensued ; and the war which *ticxt burst 
forth on the American Continent (that of 1775) was of a nature 
to check the ardour of this country in regard to colonial posses- 
ions. Lastly, In the grand military contest excited by the 
French Revolution, Spain was for ‘^me years in alliance with 
this country ; and when, after 1796, her change of policy might 
have justified an attack on Mexico, the mortality among our 
troops in St Domingo, and, still more, the necessity of keeping 
our resources concentrated against France, prevented Ministers 
from ^ving effect to the tempting projects submitted to them 
by General Miranda, and other Spanish Americans. At lost, 
in the year 1808, circumstances seemed to have l>ccome favour- 
able for such an attempt, when the insurrection of the inhabitants 
of Old Spain against the usurpation of Bonaparte, induced Go- 
vernment to consider every schen'ie for the employment of our 
forces as secondary to that of resistance to the French in the 
Peninsula. 

The colonists, however, had different views, and could not 
always be expected to remmn in subservience to the mother- 
country. In 1810, they took up arms, and commenced those 
insurrections, which, varied in their success, and interrupted by 
frequent periods of pacification, have prevailed more or less 
during the last fourteen years. I'^hese were attended with in- 
calculable injury to the mining districts; buildings being over- 
turned, machinery destroyed, and the income of the proprietors 
reduced to a degree which, in a country thinly peopled, and 
bare of capital, could not for many years be recovered. Hence 
an accumulation of water in the mines, and an inability in the 
owners to defray the costs of the machinery and labour required 
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to extract it. The consequence was, that Mexico, whi& for- 
merly supplied four or five millions sterling of inlver a-year, has 
not, since 1811, averaged more than half that quantity. The 
aid of foreigners was thus strongly called for ; but the^e existed 
throughout all Spanish America a regulation of serious import 
to English capitalists, we mean the prohibition of any foreigner, 
except a Spaniards holding mines in property, either separately 
or in partnership. It was only in the last and present year that 
the Mexican Congress rendered it lawful for foreigners to hold 
property in mines. This may be regarded as the commencement 
of a new«era; for no two countries, can render each other more 
substantial service than England and Mexico^ the one abound- 
ing in mineral treasure, the other possessing the means of ex- 
tracting it from the bowels of the earth, and applying capital, 
science and machinery, to^the requisite processes in every stage. 

This view of the relative situation of the two countries has 
already been taken by the persons most competent to form an 
opinion. Mr John Taylor of London is well known as an en- 
gineer particularly conversant with mining business, and, from 
the remarks prefixed to his lately published Selections from 
Humboldt,’’ we find that he has long been struck ‘‘ with the 
richness of the Mexican mines, with the breadth of their lodes 
or metallic veins, the great productiveness of certain portions of 
these veins, and, in particular, with the amount of profit obtained 
from them under managemoat of the rudest and most expensive 
kind.” A beginning in the application of English machinery in 
Spanish America was made several years ago, «6teara-engineB 
having been sent out to the mines of Potosi and Peru, and found 
to answer extremely well, until their operation was suspended 
by the political disorders of the country. At present there are 
in London no less than thi;pe associations formed, for aiding 
in working the mines of Mexico.” One of these originated in a 
proposal of Don Lucas Alaman, a well-known public character 
in Mexico, who having, when in Europe, resided chiefly at 
Paris, was desirous that the first proposal for a mining company 
should l3e issued in the French capital. But our southern neigh- 
bours, whatever may be their prowess in the field, or their fame 
in theory, discover very little enterprize in mercantile specula^ 
tion. The attempt having failed at Paris, was renewed under 
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Iietter 'auspices in London, and a capital of L. 240,000 was* 
speedily subscribed, the company taking the name at The 
United Mexican Association.*^ 

Posteripr in point of time, but nearly equal in amount of ca- 
pital, is the Company caUed Real del Monte, from the district 
containing their mines, which is situated about sixty miles north 
of the city of Mexico. This Company is composed chiefly of 
proprietors of English mines, and is less open to the public at 
large, than the third and greatest of the tbree^ the Anglo-Mexi- 
can, whose capital is a Million Sterling. Most of the mines 
taken up by this Company are in Guanaxuato, a distriet of great 
metallic wealth, but of which the name was hardly known in 
Europe, until the appearance, fourteen years ago, of Humboldts 
well known work. Contracts of partnership, in several of the 
mines in that district, were made in ]S(,exioo by individuals, and 
transferred in London to this Association. 

On hearing of several associations formed for a common ob- 
ject, it is natural to suspect the existence of rivalship or jealousy 
among them. But all who have had experience in mining busi- 
ness are aware, that any feeling of this nature would be mis- 
placed : the market for the produce of mines is unbounded ; and 
if, in a district so narrow as that of the Cornish mines, jealousy 
has totally ceased, much more ought it to disappear in Mexico, 
where the field is so wide, and the number of mines, great and 
small, is computed at no less than 3000. Besides, the uncertain- 
ty, inseparable from mining, and the unforeseen difliculties oc- 
curring in a nV;w country, are powerful reasons for a cordial co- 
operation with each other ; and we learn with satisfaction, that 
they are considered in that light by the different associations. 

Objections are frequently made to the probability of their sue- 
cess, from the unsettled state of Mexico, in a political sense. 
While we readily allow, that the Mexicans may be termed tr^s 
nouveoux dans tout ce qtii regorde T adininistrui&ion^ and that 
the sway of a Washington, during the ensuing twenty years, 
would be to them the greatest of boons ; we must, on the other 
hand, maintain, that political dissensions arc not likely to oppose 
any serious obstacle to the success of speculations which, tending 
directly to benefit both the public and individuals, have a claim 
‘ lo the favour of all parties. A public depredator could gain 
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little by the seizure of machinery, or of ore ; and if specie, in a 
refined state, present a more tempting prize, it is apparent, first, 
that the quantity kept on hand needs not, at any time, be large ; 
and, next, that so long as a government can at all^ stand its 
ground, it will extend protection to property in bullion as readu 
iy as to property in land, houses or merchandise. Our ores,'' 
it is said in an official report to the Mexican Congress, in No- 
vember 18S3, require for their manufacture a great stock of 
machinery, and a large quantity of what are called mining 
stores." The owner of mines distributes capital, employs la- 
bourers and artisans; in short, the prosperity of many classes in 
the community depends on the impulse given to them, by activity 
at the mines : hence the expediency of the late reduction of duty 
on our bullion, and of encouraging the exportation of machinery 
from Europe." To thisjMre may add, that the letters lately re- 
ceived from our countrymen, in the different mining districts in 
Mexico, express great satisfaction at the friendly disposition of 
the inhabitants. 

On the protection of the Government, our countrymen may, 
we believe, confidently depend : their real difficulties in mining 
operations lie, in our opinion, in expence, in particular, in the 
length of land-carriage and the cost of fuel. How far can means 
be devised for lessening these heavy charges ? The country has 
few navigable rivers, and the formation of canals is probably re- 
mote; but the roads maysoon be improved by the application 
of British capital. Next, as to fuel; Mexico, diff^'ent from the 
uncultivated provinces of the United States, being in general 
bare of timber, how, it may be asked, can steam he called in to 
aid 'the labours of the miner ? Is the geological structure of the 
mining districts such as to afford a hope of finding peat, coal, or 
any mineral combustible ? failing these, is the climate such as 
to favour the growth of particular kinds of wood, which, when 
cultivated with an almost unlimited command of territorial sur- 
face, might supply the requisite fuel ? On these points infor- 
mation is, we understand, at present, very anxiously expected. 
Of wood, the stock is, in some parts, abundant, in others scanty ; 
but, supposing the application of sleani-inachincry to be at pre- 
sent only partial, a great point will be gained by merely bring- 
ing British capital in aid of the minc-owners, whom the late • 
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war, and the disorders that followed, had so completely impc^ 
verished. 

The next and almost equally important question, will be the 
mode of dressing and refining tbc ores. The process of separat- 
ing the ore from the dross in its earliest stage, is termed dressing; 
and, like other branches connected with mining, has, in this coun- 
try, experienced great improvement in the course of the present 
age. This has been effected by the application of improved ma- 
chinery ; such as, stamping mills and crushing rollers. After 
this ’first process, the ore is farther refined by smelting, as prac- 
tised in England, or by amalgamating, as is frequent in Germa- 
ny ; the former taking place by the aid of fuel, the latter by the 
application of quicksilver. 

The Mexicans have, in general, refined their ore by amalga- 
mation ; but long as has been their experience in this branch, 
they are greatly behind the refiners of Saxony, and incur both 
an unnecessary waste of quicksilver, and a miserable sacrifice of 
time. Are our countrymen likely to continue the practice of 
amalgamation, introducing the Improved method of the Germans; 
or will they substitute for it the process of smelting, as practised 
in Sheffield, and other parts of England ? The latter seems more 
probable, since several of the mining districts in Mexico promise 
an abundant supply of lead-ore, an ingredient of the first im- 
portance in smelting. 

We propose, at an early (^portiHTiity, to resume this subject, 
continuing our observations on the Mines of Mexico, and laying 
before our readers some remarks on those of Columbia, which 
have been so lately brought before the public. 

In regard to the pmbable success of these undertakings, we de- 
cline drawing any inference from the favour they have lately ex- 
perienced on the Stock Exchange ; and shall merely remark, that 
if, under a system, which, whether wc look to the raising of the 
ore to the surface, or the subsequent process of dressing and re- 
fining, was extremely awkward and expensive, these mines proved 
profitable to the owners, much more are they likely to be so^ 
w’hen wrought with all the aid of capital and science. 



Abt. XXIII . — Chi the Illuminating Power of CodLGas. 
Adam Anderson, Esq. A. M. F. R. S. E Rector of the 

Academy, Perth. 

^ HERE is no subject, perhaps, capable of being investigated 
in a rigid and scientific manner, with respect to which there 
seems to be so great a diversity of opinion, as that relating to the 
comparative illuminating power of oil and coal gas. Though the 
gaseous products concerning which wc have so many discordant 
statements, arc publicly and daily exhibited in almost every 
quarter of the empire, and though the properties of both have 
attracted from men of science more than a due share of atten- 
tion, it is not a little singular, that, amidst the multiplicity of 
facts which have been laid before the public, none has yet been 
adduced of a nature sufficiently decisive to fix, beyond dispute, 
the relative values of the rival gases. In such circumstances, I 
cannot imagine that any thing which I may communicate on 
the subject will set the matter at rest ; but as I have some prac- 
tical knowledge, not only of the manipulations by which the 
gases are produced and purified, but also of their chemical con- 
stitution and mechanical properties, it would be an affectation 
of modesty were 1 not to claim some degree of authority for the 
facts which 1 am about to state. 

The gas which was the subject of the experiments I have to 
describe, was manufactured, in the ordinary way, at the Perth 
Coal-Gas Work, — an establishment that was planned and exe- 
cuted under my directions, and respecting which, it may be pro- 
per to mention, that the whole of the arrangements for the pro- 
duction of the gas, (the separation of the tar, and the other pu- 
rifying processes), are essentially different from those of any other 
gas-work in the kingdom. In this brief notice, it is not my de- 
sign to enter upon deUAls, but merely to request your permis- 
sion to lay before the publit, through the medium of the Edin^ 
burgh Philosophical Journal^ a few general results, that may 
contribute something, at least, to the stock of information which 
is already in their possession. For this purpose, it will be suf- 
ficient to state, that the whole number of retorts at present in 
constant operation at the Perth Gas Work is only three ; while 
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the number of lamps, of various kinds, to which these retorts 
are found to afford an abundant supply of gas, is 650, inclu- 
ding, however, nearly 100 which are only lighted on Sundays 
in churches. The lamps are of the following descriptions : 


IJet, 

52 

% do. 

94 

3 do. - - 

80 

5 and 7 Cockspurs, 

7 

Batwings, 

22 

Argands, 10 holes. 

221 

Do. 14 do. 

125 

Do. 18 do. 

24 

Do. 28 do. 

86 


651 


From this statement it ap{)cars, tliat a single retort at the 
Perth Gas Manufactory, is capable ot affording an ample sup- 
ply of gas to about SOO lamps, the greater number of which arc 
Argands, and many of them batwings, burning upwards of 
twelve hours daily. This result, so very different from the 
numl)er of burners supplied by a single retort in other places 
I ascribe to two causes : In the first place, to a more thorough 
decomposition of the coal, arising from the peculiar manner in 
which the i^etorts are set ; and, in the second place, to a more 
effectual separation of the tar and other noxious products than 
has hitherto been affected by the modes of ])iirilication usually 
employed. 

With regard to the gas itself, I shall avail myself of your in- 
dulgence to give the result of a conraderable number of experi- 
ments, which I performed with a great deal of care, in order to 
determine its illuminating power, in reference to that of a Ken- 
sington candle of the description termed short sixes ^ The 
1st column shews the kind of burner ; tlic Sd the number of 
cubic inches of gas consumed per hour ; the 3d the number of 
candles to which the light was equal, as determined by the me- 
thod of shadows ; and the 4th the number of inches per hour 
which corresponded to the light of one candle. 


* One retort supplies gas to about 100 burners in Bdinbuigh ; to in Lon- 
don ; to 31 in Berwick, 
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Burners. 

No. Cubic inches 
consumed per 
Hour. 

No. of Candles 
givihg an equal 
Light. 

No. Culiie Inches 
giving a Light 
equal to Candle. 

3 Jet, 

8074 

6 

346 

Argand S holes, 

8592 

• 8 

384 

Do. 10 do. 

3798 

18 

316i 

Do. 14 do. 

5940 

19i 

808 

Do. 18 do. 

6804 

81 

384 


The mean of these results is, that 323^ cubic inches of the 
Perth coal-gas affjprd a light equal to that of a candle for an 
hour. Now, according to Mr Milne''s enquiries at different oil 
gas manufactories, taken in connection with his own experi- 
inentB, it appears, that a-burner consuming 1 cubic foot of oil 
gas per hour, yields a light ccj^ual to that of 8 candles ; or, which 
is the same thing, 216 cubic inches of oil-gas afford, during the 
same time, a light equal to one candle. From these data, it fol- 
lows, that the volume of dil-gas, is to that of the Perth coal gas, 
giving an equal degree of light, as 216 to 323^, or in the ratio 
of 1 to 1^. 

This conclusion, though agreeing in substance with the re- 
sults obtained by Mr Leslie and Dr Fyfc, must not be extended, 
however, to every species of coal-gas ; as it cannot be doubted 
that the quality of carburetted hydrogen, obtained from pit- 
coal, must be greatly affected, not only by the nature of the 
coal from which it is procured, but, in no small degree, by the 
purifying processes to whiqji it is subjected. It is to these cir- 
cumstances, that we must ascribe the veiy opposite statements, 
respecting the comparative illuminating powers pf oil and coal 
gas, which are now pressed upon the public attention, with an 
anxiety which betrays more of the monopolizing jealousy of 
commerce, than of the spirit of a liberal and enlightened phihi- 
losophyw 

To Professor Jameson. 

Perth, ) 

Dec. 15. 1824. j 
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Aet. 1LSA\ of Rare Plomta which have Flowered in the 
Royal Botanic Gardeii^ Edinburgh^ during the last three 
months. Comi^unicated by ^Professor Graham. 


Acacia Houstoni. 

Anthocercis littorea. 

Bseobotrys indica. 

Bromelia pallida. 

Cdctus truncatus. 

CananDa campanula. 

Canna edulis. 

Carissa spinarum. 

Ceropegia dichotoma. 

Cuscuta amcricana. 

Cuscuta verrucosa. 

1 can scarcely doubt that this is the 
Ct, verrucosa of Sweet's British 
Flower Garden, thoufjh, in some 
respects, the description and fi- 
gure in that work differ. It is 
said that the corolla in that spe- 
cimen was uTceolate, and the teeth 
blunt, (though this last scarcely 
accords with the figure). The fi- 
gure represents the teeth of the 
corolla as scarcely reflected, and 
the calyx of deep green. In every 
one of the numerous plants in the 
Edinburgh Botanic Garden, the 
corolla is clavato-funnel-shaped, 
the teeth pointed, and completely 
turned baw, the calyx almost co- 
lourless. The flowers are much 
larger than those represented in 
the British Flower Garden. In 
all other respects, however, the 
plants seem alike ; and these dif- 
ferences may perhaps have origi- 
nated in situation, ours having 
been raised in the stove or green- 
house, that figured by Sweet on 
ivy in the open air. 1 shall be 
^iad if ours prove as hardy as his 
Si represented to be. It has form- 
ed abundance of seed in the stove, 
but none has yet ripened. The 
species certainly approaches very 
nearly the C. reflexa of Boxbuigh, 
fimr^ in his Plants of Coruman- 
dd, t. 104. In it, however, the 
flowers are small, and no warts are 
noticed in the Ascription, or re- 
presented in the plate. The tem- 
perature which these species affect 
IB probably similar. The C. reflexa 
is product in the cold season, and 
this flowers freely in our green- 


house. The aeeds were given to 
me by Dr Short last year, and 
were obtained from Madras. A 
fis^re will speedily be given in 
Hooker's Exotic Flora. 

Cymbidium sinense. 

Cypripedium venustum. 

Hedychium coronarium. 

Hedychium gardnerianum. 

Hedychium thyrsiformis. 

Hedysarum nutans. 

Brought under this name from the 
Calcutta Garden in 1823 by Dr 
Maewhirter. 

Pass! flora alata 

Passiflora alata /3, acuminata. 

l^assiflora alata y, insignis. 

These varieties are perfectly distinct, 
and of different degrees of beauty, 
a, The plant commonly cultivated, 
is by much the least ornamental, 
the colours of the other two being 
greatly more brilliant: /3 differs 
from a and y, in the leaf being 
pointed. It was sent to this gar- 
den some years ago, from the 
neighbourhood of Southampton, 
y. Has a leaf very similar to a, 
but the flowers are even more rich 
'in colour than /S, and should cer- 
tainly supersede both for general 
cultivation. It was brought to this 
Garden from the Brazils in 1821, 
by Captain Stewart of Binny, 
Hon. £. I. C. service ; and, though 
propagated freely from hence, is 
not generally known. 

Passiflora quadrangularis. 

Salvia splcndens. 

A remarkably fine specimen of this 
magxiificent plant, nearly ten feet 
high, and spreading in proportion, 
has been kept in a house, without 
any heat, during the season, and 
stood without injury in full flower, 
when the thermometer fell to 26*, 
but suffered greatly during one 
night in the early part of Decem- 
ber, when the temperature sunk 
to 16*. 

Scaevola Taccada. 

Tulbagia alliacea. 
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Aut. XXV .-— Phenomena Jrom January 1. to AprU 1. 
ISSSy calctJaited for the MertAttm of Edfnbur^i^ Mean Timem 
By Mr George Innes, Aberdeen. 

The times ere inserted according to the Civil reckoning, the Ay beginning 
at midnight.-»The Conjunctions of the Moon with the Stars are given in 
Right Aacauhn, 
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'rimes of the Planets passing the Meridian. 


January. 



Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 

Georgian, j 

D. 

n. 

/ 

n. 

t 

H. 

i 

B. 


H. 


H. 


1 

13 

87 

14 

44 

14 

30 

8 

15 

81 

15 

18 

84 

5 

13 

88 

14 

47 


87 

1 

56 

80 

59 

18 

8 

10 

13 

0 

14 

50 


83 

1 

37 

80 

38 

11 

58 

15 

18 

80 

14 

53 

14 

18 

1 

15 

80 

18 

11 

33 

80 

11 

35 

14 

56 

14 

13 

0 

53 

19 

57 

11 

14 

85 

11 

0 

14 

56 

14 

9 

0 

31 

19 

38 

10 

55 


Fsbruart. 



Mercury. 

Veniis. 

Mars. 

Jupiter. 

Saturn. 

Georgian. 

D. 

“• y 


H. ^ 

H. , 

B. 

H. ^ 

1 

10 34 

14 59 

14 8 

83 55 

19 10 

10 30 

5 

10 89 

15 0 

13 57 

83 37 

18 54 

10 15 

10 

10 29 

15 0 

13 58 

83 15 

18 35 

9 57 

15 

10 35 

15 0 

13 47 

88 58 

18 15 

9 37 

80 

10 41 

15 1 

13 41 

82 87 

17 56 

9 82 

85 

10 to 

15 0 

13 35 

88 9 

► 

17 37 

9 6 
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c 



Mercury. 

Venus. 

Mars. 

Jupiter. 

^turn. 

Georgian. 

D. 

H- / 

“• 

«• / 

H. ^ 

B. ^ 

H. ^ 

t 

10 59 

14 59 

13 38 

81 51 

17 83 

8 47 

5 

11 7 

14 58 

13 87 

81 35 

17 8 


10 

11 80 

15 0 

13 81 

81 14 

16 49 

8 15 

15 

11 38 

14 58 

13 15 

80 53 

16 31 

7 53 

80 

11 47 

14 57 

13 9 

80 33 

16 13 

7 34 

85 

18 8 

14 53 

13 3 

80 18 

15 55 

7 It 
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Art. XXVI . — Proceedings of Idle Royai Society tfEMtidnargh. 
(Continued from Vol. XI. p. 909.) 

Nov. 15. 1894.— A FAPfeR*wa8 read On the Determination 
of the Idea of Species tn Mmercdogyt according to the prin- 
ciples of Professor Mohs, by W. Iloidinger, Esq. 

Noo. 99.— At a General Meeting of the Society, the follow- 
ing. gentlemen were elected Office-bearers and Counsellors for 
the ensuing year : 

* Sir Walter Scott, Bart. President. 

V ICR-PBKSlDBNTfl. 

Right Hon. Lord Chief-Buront Lord Glenlee^ 

Dr T. C. Hope, Professor Russell. 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

James Skene, Esq. Curator of Museum. 

PHYSICAL CLASS. 

Alexander Irving, Esq. President. John Robison, Esq. Secretory. 

Counsellors from the Physical Class. 

Rev. Dr Macknight. James Jardinc, Esq. 

Robert Stevenson, Esq. Sir William Forbes, Bart. 

Sir William Arbuthnot, Bart. Dr Home. 

LITERARY CLASS. 

Henry Mackenzie, Esq. Presi^nt. P. F. Tytler, Esq. Secretary. 

Counsellors from the Literary Class. 

Lord Meadowbank. Rev. Dr Lee. , 

Professor Wilson. Lord Advocate. 

Sir William Hamilton, Bart. Henry Jardine, Esq. 

Dec. 6.— There was read a notice respecting two ancient 
Graves or Tombs discovered at North Charlton, parish of' El- 
linghain, Northumberland, in January 18S3, by John Cay, 

Specimens of ancient warlike instruments were exhibited. 

At the same meeting. Dr Brewster read a paper On the Vi- 
sion qf Impresnons on the Retina, in reference to certain sqp- 
posed discoveries respecting vinon announced by Mr C. Bell.* 
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Abt< ^'SiYl'L—ProeeedingB tf the Wernerian NeUurai Hie- 

iory Soae^. (Continued from Vol. XI. p. 40S.) 

,1^4, Nov. 13. — this 'meeting the Secretmy read, 1. A 
notice of the incarceration of a live toad (Rana verrucosa), in 
the wall of. Fort-William Barracks, Calcutta, for the long period 
of fifty-four years; communicated by Major-General .Hard- 
wick. 2. Account of the monocotyledonous and dicotyledonous 
plants found between the 4th and 11th degrees of north latitude, 
on the western coast of Africa ; communicated by Mr George 
Don. 8. Notice of a viviparous variety of Juncus lampocarpua, 
with spedmens ; by Mr F. C. Parry. 

Dec. 4. The Secretary read two communications relative to 
Ae discovery of the bones of a grampus or small whale, in the 
cars^lay lying over black peat-mosr, on the estate of Bhur- 
Druilimond ; the one communication from Hcniy Home Drum- 
mond, Esq. M. P., and the other from Mr A. Blackadder, sur- 
veyor. 

There were likewise laid before the meeting Meteorological Ob- 
servations made at Guayaquil, from January to June 1824, by 
William Jameson, Esq. surgeon ; and Barometrical Observations 
made between the Pacific Ocean and Mendoza in the year 1821, 
by Dr Gillies. 

Dr Barclay presented a letter from Dr Mease of Philadelphia, 
accompanying a spedmen of the S^en kuxrtina, for the Socie- 
ty’s collection. 

At this meeting the following gentlemen were elected office- 
bearers for the year 1825 : 

Robbet Jamb80]v» Esq. President. 

Vicje-Prbsidkvtb f 

Dr R. K. Greville. Robert Bald, Esq. 

Rev. James Grierson, M. D. Sir WilliaTn Jardine, Bart. 

Secretary, P. Neill, Esq. Librurian, James Wilson, Esq. 

Treasurer, Ah G. Ellis, Esq. Painter, P. Syme, Esq. 

CoDMcib : 

Professor R. Graham. Dr Robert Knox. 

Alexander Adie, Esq. G. A. W. Arnott, Esq. 

William Drysdale, Esq. Rev. Dr Alexander Brunton* 

Gilbert Innes, Esq. Dr Andrew Coventiy* 
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Aet. xxvih.— scientific intelligence. 


GEOGEAPIIY. 

1. Hattie qf the principed *Part» tf^tna. * 


The Summit, 

Feet. 

10,674 

The Goal’s Cavern, 

Fert. 

5362 

Foot of the Cone, 

9760 

Angdo the Herdman^a Cot- 


The English Houfle, 

9592 

tage, 

4905 

Philo8opher*B Tower. 

9467 

Nicolori Convent, 

2449 

Bishop’s Snow Stores, 

7410 

Lingua-grosaa, 

1725 

Highest part of the woody 

k 

Caltabiano Station, 

371 

region, 

6279 

Catania Station, 

47 


SmytJCs Memoir^ 

S. BeUinfj^userCs The Riishian voyi^ of disco- 

very towards the South Pole, did not reach so high a latitude aft 
Captain Weddel, whose voyage is noticed at page 146. ; foe the 
chief of the expedition. Captain Bellinghauscn, says, We cot^ 
tinned our cruise to the south-east, sailing between large hiasses 
of ice ; but, notwithstanding all our efforts, we never couid pass 
the TO"* of south latitude, and this only in one place. In all 
others, wc could only advance 69^°”. 

GEOLOGY. 

8. Remains of FossU Quadrupeds in Chalk and Jura Lime^ 
j/one.— The discovery by Dr Bond of bones of the mastodon in 
the chalk formation, and the previously known fact of the oc- 
currence of bones of didelphi in the Stonesficld oolite of Eng- 
land, which is equivalent with the Jura limestone, increase the 
range of distribution of fossil maminiferous animals. 

4. Humboldts New Geological Work . — Humboldt has near- 
ly ready for the press a large geological work, in two volumes, 
with numerous plates. 

5. Bttch't Geeicgical J\^aps ^ Poima and qf the Lake ^ 
Loach. — Baron Von Buch has publislied a most magnifioent 
map of the Island of Palma. He has also publish^ a geologi- 
cal iriap of the remarkable country around the Lake of I.Mch 
on the Rhine. 

VOL. XII. NO. S3. JANtTAEY 18S5. 
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. 6. Brwgmmijw/^t FossU JBo(af^.-^Thw active and 

iDteUigent young naturalist has collected a vast store of mate- 
rials for a work on fossil plants. It will appear during the 
course of next year, and will contain descriptions of about 1000 
spfcies. 

7. Cordier^s GeoIogy.^CotAiec has just finished the compo- 
rition of an extensive work on geology, with a mineralogicat 

classification of rocks. 

« 

8. Arrangement of Rocks cut Predazzo. — The following, ac- 
cording to Dr Boud, is the arrangement of rocks at Predazzo. 
The upper rock is trap-amygdaloid ; below it fine granular do- 
lerite ; next dolerite with mica ; to this succeeds felspathose do- 
leritCs granitic dolerite, that is with felspar and mica ; and, last- 
ly^ at the foot of the hill, granite with quartz, and a dike of 
trap, with coccolite, and large dystak' of felspar. On the op- 
porite side of the river is true coarse granular granite, with 
schorl. We have here an instance of tertiary dolerite passing 
into granitose rock, and perhaps even into granite. The whole 
series rests upon chalk. 

9 * Supposed came of the Heat of Hot Springs and VcUca^ 
noes.— It is known that the denrity, and consequently the heat 
of the atmosphere, increases as we descend into the interior of 
the earth. This being the case, it is probable that the heat of 
springs and volcanoes may be derived from currents of hot and 
dense air, in the deeper regions of the solid mass of the globe. 

MlKXaALOGY. 

10. Strontites in PbrkjAire.— Most of the native combina- 
tions of strontites have of late been found by Dr Peter Murray 
in the West Riding of the county of York, in the vicinity of 
Knaresborough and Pately Bridge.— -The carbonate has, for the 
first time in England, been observed at. the lead-mine of Merry- 
field, near Pately, in veins and nest^ associated with galena and 
sulphate of barytes in calcareous grit. Two varieties have been 
met with : one compact, semitransparent, and of the most splen- 
dent white colour; resembling some kinds of arragonite, and con- 
tains in the 100 parts, 55 of Strontian, 4 Carbonate of Lime, 
i of Alumina, Sulphate of Barytes 1, Water and Carbonip 
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A^ 8S ; the other is beauti&lly crystallised iu pristtii^ of m 
^Msfyirh^white colour, and in many specimens impressing calca- 
reous spar, and, when analysed, has been found to oontidn 
in 100 parts, 1 of Water, 38 pf Carbonic Acid, 6 ^of Lime, 
and 60 of Strontian. — Of the stdpJuiie^ three varieties biive 
been noticed upon the banks of the Nidd, near Knaresbo»- 
rough. The foRated sulphal of Professor Jameson finely crys- 
tallised, of a delicate blue colour, and well meriting the name of 
Cclestinc, in magnesian limestone, resting upon the new red 
sandstone, and containing a small percentage of carbonate of 
lime, varying in different specimens. The compact sulphate^ 
of a snowy white, occurs with the former in spheroidal or reni- 
fbrm pieces, containing 7 per cent, of carbonate of lime.>~The 
radiated eulphaty of a yellowish or reddish-white colour, is ibund 
at Bilton, upon the opposite bank of the river, in the new red 
sandstone formation, accompanied by several varieties of gyp- 
sum. This sandstone greatly varies within very narrow limits, 
extremely compact and hard where inclosing the strontites, and 
then becoming almost amygdaloidal, with nodules of quartz, 
on one hand; and on the other passing into a soft red marl, con- 
taining gypsum. 

11. JIfr Iletdan^s Mineralogical CoKfec^io^t.-— The most ex- 
tensive, splendid, and useful collection of minerals in the world, 
is that belonging to Mr Heuland of London. Those parts 
of this cabinet which have^been occasionally shewn to mineralo- 
gists, have not failed to excite their wonder and admiration, as 
well as an ardent desire to sec the whole of this splendid display 
of the riches and magnificence of the mineral kingdom. It is 
therefore with great pleasure we inform the mineralogical world, 
that such arrangements are now making by Mr Heuland, as will 
enable him to display the ti^hole collection some time during the 
course of next spring. • 

13. Mhicralogical CoUettloiui, — Mr Heuland, from the vast 
collection of the finest mid most characteristic minerals in his 
posse&bion, and from having lately added to his stores the splen- 
did cabinet of M. de Dree, and the well known and admirable 
cabinet of a foreign nofileman, will be enabled to supply public 
Ihstitutions, or private collections, in a style hitherto unknown in 

M 3 
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this ooiintiy. But he will not engage to fumidi any collectiona 
under L> 800, nor above L. 500, having already pledged his 
word to several London collectors, to suit them by the chmee of 
angle qMspimens. Any orders he obtidns, and these, we doubt 
not, will be numerous, now that scientific societies, and private 
collections are rising every where, will be executed under the 
condition, that he is to bear every expence, to and from, should 
the colleetion not agree with the expectation of the receiver. 

BOTANY. 

18. Gum Animi as connected mih tlie origin of Amber.— 
** We saw in the woods many of the trees from which the gum 
ammi is obtained (Hymcnoca Courbaril, L.) *. They are here 
called Satab& or Jatar. Between the bark and the wood of this 
tree, which in its growth resembles the dm, there are, in pro^ 
portion, but a few interstices filled with fluid gum ; the far 
greater part of it is found under the prindpal roots, when they 
are bared of the earth, which, in general, eannot be done, with* 
out felling the tree. Under old trees, pale yellow round cakes, 
weighing from six to eight pounds, are sometimes found, which 
have been formed by the gradual filtering of tlie liquid gum. 
The purity and colour of this substance, principally depends on 
the nature of the earth in which these cakes are found, for the 
brown mould or moor soil, imparts to them certain ingredients, 
which arc not found in the dry, cl/iyey, or sandy soil. The 
finest part of the gum, however, is that which, exuding from tlm 
bark chiefly in the dry season, in the months of September and 
October, is collected by the inhabitants in the form of drops, 
and melted over the fire. The formation of these large masses 
of gum between the roots, seem to throw some light on die ori- 
gin of amber, os it is very conceivably, that this vegetable sub- 
stance may have been partly accumulated in the ground, in a 
amilar manner, under the trees which produced it, before it was 
recrived and rounded by the sea. Insects, too, particularly ants, 
are also found in the pieces of the Jatar gum, as in amber. 
The layapos, and other Indian tribes on the Bio Grande, on 
the banks of wliich the Hymenoea forms extenrive woods, form 


* W« oMt with sevenU kinds of hymmees, all of which produce gum. 
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this into ornaments, shaped like a dub or a sjnndle, whidi 
th^ wear in holes, bored in the 'nose and underlip. Of the 
thick bark of the tree they make small canod^ which, on account 
of thdr lightness, are peculiarly*adapted for land carnage from 
one river to another. Many lofty crotons also grow cm the 
banks of the Sapucahy. A red resinous matter is obtained 
from them, which the inhabitants call dragon's-blood, and use 
for dying ." — Spix and Martiufa Travela. 

14. SterUi^ of Hybrid iVanfo.— The phenomenon of hybri- 
dism is perhaps of more frequent occurrence than is imagined in 
common plants, or in such os belong to genera numerous in 
species. It has only, however, been confirmed in a satisfactory 
manner by a small number of observations. That which forms 
the subject of the present note, is confirmative of another nearly 
similar one, made by MM. Guillemin and Dumas upon the 
Gentians, and which they have inserted in the first part of the 

Memoires de la Sodete d'Histoire Naturelle." MM. Aug. de 
St Hilture, and De Salvert, while herborizing in the Lower 
Auvergne, made the discoveiy of a Di^talis, which they took 
at first for the Di^talis fuscata of Persoon. Paying afterwards 
more attention to the circumstances in which it was found, they 
concluded that it was a hybrid of Digitalis purpurea and D. 
lutea. In consequence, M. de Salvert published its description 
in the Journal de Botanique, and named it D. hybrida. M. de 
St Hilaire adds here, that, during six years, the same plant has 
been found in the same valley, and in the midst jof the two pa- 
rent species ; that its capsules were constantly shrivelled, and 
did not contmn any seeds capable of germination ; lastly, that the 
ovaries resembled a fine and light powder. This fact must be 
added to those which have already been recorded, as in favour 
of the sterility of hybrids. *M. de St Hilaire, as well as MM. de 
Candolle, Guillemin, and Dumas, do not pretend to assert, that 
this incapability of generation is common to all the individuals 
ori ginating in this •w&y.—BvUetin Universel. 

15. IHsengagemeni of Ammoniacal Gas during the Fqgeto- 
lion qftiu Chenopodium mdxmia.-^Thete is not a more singular 
phenomenon in vegetable phyriology, than the well known fact 
of the continual motions of certiun aeriform fluids in the interior. 
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of tho otgans of plants. An obsenration of much interest has 
been added by M. Chevallier, to those a^icfa we already possess 
upcm this subject He had announced, in conjunction with M. 
Lassaigne, the existence of sub*carbonate of ammonia, ready 
ftemed in the leaves of Chtfnopodkum vuivaria ; and this asserdon 
was scarcely credited. However, he has reason to congratulate 
himself upon the-issue of the controversy to which this has led, 
ance it has conducted M. Chevallier to the discovery of a fact 
equally curious with the former, though in a different way. It is 
now no longer an ammoniacal salt, forming part of the leaves, fike 
so many other saline matters, but a continual exhalaricn of free 
ammcniia, which may take place during the whole life of the plant. 
Certainly this first fact, which has nut hitherto been noticed, opens 
a mine rich in important results, and we cannot help comparing 
it to the ingenious ideas ofM. Robiquet, regarding the aroma. We 
would also observe, that it is for the first time that the exlialation 
of a gas, containing azote, has been observed in vegetables ; and 
the facility with which the ammonia leaves this principle, may per- 
haps contribute to a better understanding of the formation of the 
azotic productions of the vegetable kingdom, the source of which 
has hitherto been more sought for in the atmospheric air, and in 
the nitrates or nitrites, which might occur in the soil. We 
transcribe M. Chevallier's observation verbally. Wishing to 
obtun the volatile alkali from the vuivaria, without employing 
the action of fire, and thas to prevent the objections which 
might be nused, I placed, in a large flower-pot, a lump of earth 
containing twd stalks of Chenopodium. When I was assured 
that this transportation had not injured the vitality of the plant, 
I placed a glass funnel upon the pot, and luted the whole in 
such a manner, that the vapour, which was continually disen- 
gaged from the vuivaria, was obliged to pass through die upper 
part of the funnel. I adapted to this upper part, a tube which 
passed into a flask containing hydrochloric acid, diluted with wa- 
ter. All communication with the external air was besides inter- 
rupted by a second tube dipping into water. Scarcely was the 
ammoniacal exhalation in contact with the hydrochloric acid, when 
white vapours were perceived, which diffused themselves over the 
surface of the liqind, where they disappeared. This disengage- 
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ment .{wiiig veiy strange cm the evening the some day, { 
an aoalyusof the liquid, and I found it to contain hydxochkvate 
of ammonia. I repeated the same experiment several days succes- 
sively, and always obtuned the |ame results.— From thin experi- 
ment, 1 find reason to be ranvinced that the Chenopodium vu]{|rj^ 
ria spontaneously disengages free ammonia during the act of vc;g^ 
tation. 1 have also been aware, for several years, in oonjusetjon 
with M. BouUay, that a great number of flowers, even of those 
whose smell is vqry agreeable, spontaneously emit ammoniacai 
ffa. We cannot hesitate to recommend this observation to the 
attentioq of those who occupy themselves with vegetable phyno- 
logy : and, since M. ChevalUer has been so fortunate as to dis- 
cover this important phenomenon, it were very detirable that he 
should pu^ his researdies farther, and direct them toward the 
influence which the sdlar rays may exert upon this disengage- 
ment, taking special care to exclude the v^etable earth, the pre- 
sence of which might interfere with the results.— .tfnnalra des 
Sciences NatureBeSf tom. iv. Avril 18S4. 

16. Contributions to ihe Flora ^ Scotland. — In our list of 
plants found in the Highlands last summer, we omitted to men- 
tion that Hypmm cdpestre had been discovered by Drs Greville 
and Townsend, in Breadalbane. Since our last publication, Mr 
Drummond, nurseryman at Forfar, has found the Weissia lati- 

Jiiia of Schwsgrichen. This was derived from that inexhaus- 
tible source of botanical rkhes, the Mountains of Clova, and is, 
we believe, confined, both on the Continent and in thu country, 
to a micaceous soil. It is not a little remarkable, that it grew 
intermixed with two of the rarest plants of Great Britain, Oaey- 
bropus campestris and Didg/modon glattcescens. Dr Greville 
has ^ready figured it in his Cryptogamic Flora, at p. 149. 
Dodtonia heteromaUa^ a*moss only recently ascertained to be a 
native of Scotland, has been found on the banks of the North 
Esk, oppotitc Preston Holme, by Mr M. Stark. Professor 
Graham, and Mr Macnab, have examined a SeneciOf dbserved 
by the gardener at Woodhall, and found it to be (S^. tenuifiikiy 
and new to the Scottish Flora. It grows abundantly in day pas- 
tures around Woodhall. 

17. Carrodori on the contractlbilitp V^etables.— Tihu 



bhflemrt in die Tranncdons of the Academy of Sdenoea of 
Modena, has a memoir on the contractibility of vegetables. He 
oommumcates some experiments, from which he infers, that the 
phenomena of contractibility observed in different parts of plants, 
and which Toumefort considered as a mechanical effect of elas- 
ticity, must be viewed as a consequence of vitality. Thus the 
contraction of the valves in the seed-vessels of balsams, when 
the seeds are ripe, may be considered as an example of this power* 
If such capsules are immersed in laurel watcr,^ which kills their 
vitality, they lose their contractile power, while, if put into cold' 
water, tlieir contractile power remains unchanged. r 

ZOOLOGY. 

18. Note regarding the Spider whose Web is employed in Me- 
dieme^ by N. M. HenJtz . — It has lately been discovered, that the 
web of a species of spider, common ih caves in Pennsylvania, 
possesses a narcotic power ; and it has been administered with 
success in the treatment of certain fevers. This spider, of which 
M» Hentz has figured a large female, with a description of tlie 
parts of the mouth, and the disposition of the eyes, belongs to 
the genus Tegenaria of M. Walckenaer, or to that of Aranea^ 
properly so called, of M. Latreille. M. Hentz proposes to give 
it the specific name of T, medicinalis. It is black, tinged with 
blue, and its abdomen presents about ten pale and livid spots, 
as well as a line, toward its anterior extremity. In some indi- 
viduals, the legs are marked with bfack spots. The author is 
of opinion that the webs of all the species of the same genus in 
America arc equally narcotic. It would be interesting to make 
some experiments upon those of the European spiders, with the 
view of determining whether they possess the same property* — 
Jmtmal Acad. Nat. Sciences (^Philadelphia^ vol% ii. 

K 

19* NaiAce regeirding the. Breeding of the Peacock Parrot of 
South America.— 'Tihe author of this notice having put together, 
at Paris, in the month of April 1822, two peacock parrots, male 
and female, obtained an egg on the 18th May following; three 
days after a second ; then a third and a fourth, with the 
interval as that observed between the laying of the first and 
second. Two of these eggs were found to be clear ; and the 
other two^ when broken by M. Gabriac, after an incubation of 
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tweiitjfRpAire days, presented two dead fcetuses, one of whiah 
might have bera of about six days and the other twelve. He 
attributed the failure to the great quantity of electricity diffused 
through the atmosphere during the month of June of t^is year. 
M. de Gabriac allowed his parrots to rest for ten days, and put 
them together again on the 1st July. On the 14th, the female 
again laid an egg, which, as at Grst, was accompanied with three 
others, on the 17tb, SOth, and S3d. It was always at six or seven 
in the evening that they were laid. On the 6th August, the 
first egg was hatched, and the rest on every succeeding third 
day ; that as to say, on the 9th, 12th, and 15th, all in the even- 
ing, about the time at which they had been laid. The observa- 
tions of M. de Gabriac prove, that, in this species of parrot, the 
period of incubation is twenty-three days. When first excluded, 
the young arc covered with a grey down. At the time when 
M. dc Gabriac published his notice, his young parrots were al- 
ready two months old. This is the second instance of parrots 
breeding in France. M. Lamouroux, Professor of Natural 
History at Coen, read to the Linnean Society of Paris, a me- 
moir upon Blue Arcts (Psittacus Ararauna) bred in France. 
The parent birds belonged to M. Esnault, also of Caen, to 
whom they laid, from the month of March 1818, to the month 
of August 1823, 62 eggs in all, at nineteen different times. Se- 
veral trials of the same kind have been made within tliese few 
years, and the results hav(^ been satisfactory. Every thing 
leads us to hope that we may one day be able to multiply in our 
aviaries the greater part of the numerous species which compose 
the beautiful family of parrots. — Bulletin Universel. 

20. Splendid Luminosity of Sea Animals^ observed by Kuhl^ 
in Led. 84** S.^ Long^ 12% in Oct. 1820. — M. dc Humboldt 
has observed, that galvanic electricity is without visible influ- 
ence upon the medusae.* The same can be said of the Pyroso- 
mata, although there is a A^estige of nervous system in them. 
The Biphora also, as well as the pyrosomata, when preserved in 
a bottle, make the temperature of the water rise nearly one cen- 
tigrade degree. The Pyrosoma atlemticumj the only species 
hitherto observed by us, diffuses, while swimming beneath the 
surface of the sea, a light of a fopt and a half in diameter. Only 
imagine the superb spectacle which we enjoyed some days ago. 
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iriwn^ in the evening, from seven to eleven o'clock, a oontinuous 
band of these living globes of fire passed near our vessel. With 
die figbt wbidi they diffused, we could distinguish, at a depth 
of fifti^p feet, the individuals^of Thynma pelamy9^ and Sarda^ 
which have fdlowed iia these several weeks, notwithstanding 
the great celerity with which we have sailed." 

' 21. Notice regarding Two Eggs contained one within the 
other j and without YoOeSj hy M. D^cmee, — If it sometimes hap- 
pens that eggs contain two yolks, we also find that others contain 
none. The hen which had the crop tom, and of which mention 
is made in the NiMetin Generalj and which lived without a cock, 
has laid thirty-seven eggs from the 6th February last, to the 
26th March. On the 28th, it laid one which was a little smaller 
and more elongated than the others. This egg having been 
opened, was found to contain only albumen ; and, in the place of 
the yolk was found a small egg, very well formed, of the same 
size as this latter. The shell was soft, and contained itself no- 
thing but albumen. — Bulletin Universeh 

22. Musicdl TJmish of Brazil.^^^ We first observed in these 
woods the notes of a greyish-brown bird, probably a thrush, 
which frequents the bushes and ground in damp low woods, and 
sings with numerous repetitions through the musical scale, from 
to A’ (of the German scale), so regularly, that not a single 
note is wanting. It commonly sings each note four or five times 
over, and then proceeds imperceptibly to the following quarter 
tone. It is usual to deny to the songsters of the American fo- 
rests all melody and expression, and to allow them no pre-emi- 
nence but splendour of plumage. But if, in general, the pretty 
natives of the torrid zone are more distinguished by the beauty 
of their colours than by fulness weed power of note, and seem 
inferior to our nightingale in clearness and melodiousness of 
tone, yet this little bird, among, others, is a proof that they 
are at least not destitute of the principles of melody. How far 
the nautical improvement of man has already had an influence 
on the notes of birds, remains an interesting subject for physio- 
logical investigation. It is at least inconceivable, that when the 
almost inarticulate tones of a degenerate race of men no longer 
resounds in the wocxls of Brazil, many of the feathered song- 
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slrra «ril| bIoo produce more refined meladie8.''—>iS]pir and 
ikts^a Travda in Brazil. 


rHYSIOlipGY. 

S3. On Asj^yana by SirangtUadtm.^'iS.. S^galas' has esta* 
blishedy by a considerable number of experiments, which he 
communicated to the Philomathic Soriety, in die month of Au« 
gust last, 1. That the death which succeeds the mechanical ob- 
struction of the trachea is more or less protracted, according to 
the temperature of the atmosphere in which it is produced, the 
speries c^^nimal strangled, and cspcdally its ; a young ani- 
mal resisting it longer than an older : S. That, in these differciil 
circumstonces, the obstruction of tlic trachea in mammifrra is 
followed by a more protracted death, when, after having pro- 
duced it, the thorax of animal is opened in such a manner 
as to admit the air into contact with the external surface of the 
lungs : 3. That every operation which, without hurting the cen- 
tral organs of sensation and of circulation, and without allow- 
ing a great part of the blood to i^scapc, damages a great num- 
ber of cajnllary bloodvessels, equally retards death following ob- 
struction of the trachea ; that, for example, on skinning guinea- 
pigs, small cats, small dog^, 8cc. as also on laying bare the ab- 
dominal viscera by a crucial incision, the symptoms of life arc 
prolonged in these animals.— From these facts M. Segalas has 
drawn the following conclusions : The lungs in mammifera arc 
not the exclurive seat of respiration ; the oxygenation of the 
blood appears, as is also demonstrated with regard to the trans- 
piration and disengagement of carbonic acid, to be the joint 
production of all the cutaneous and mucous surfaces which are in 
contact with the air, and which are not removed from its action 
by too thick an epidermis, «r by too dense a pile. Conscejuent- 
ly M. Segalas is not disinclined to believe, that the prerogaUve 
which man possesses of su^iving prolonged asphyxia, depends, 
at least in part, upon the naked state of the akin, the tbinnesH 
of the epidermis, and the great number of capillary bloodves- 
sels which are found in this envelope. 

fti. On tJte Uses of the Muatachial BrisUcs of Animdh^ by 
Vrolick if Amsterdam.— Idcing convinced (says Vrolick) that 
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thfe miutach^ of aeveral mammifeta, sudi as the seal and cats, 
are peculiar organs of touch, I made chdee of the rabbit for 
trying some experiments upon the sulgect. This animal pars- 
ing the greater part of its life in wartinis, where the light can- 
not penetrate, this drcumstance seemed to me to render it bet- 
ter adapted for the object of the inquiries which I had pro- 
posed to myself, its mustaches being also long and pretty nu- 
merous. I found in this animal the same division and distribu- 
tion of the nervous filaments in the bulbs of the mustaches as 
in seals and cats in general, a circumstance which removed 
all my doubts with regard to the use of these parts. However, 
not contented with this proof, derived from analogy of struc- 
ture, I wished to make some direct experiments, of which the 
following are the results. I arranged upon the floor of a 
large room a quantity of books, in ^uch a manner as to form a 
sort of labyrinth, through which an animal of moderate size 
could with difficulty find a passage. I placed a rabbit in the 
middle of this labyrinth, having previously taken care to pro- 
duce such a degree of darkness, as to render it impossible to 
distinguish any object whatever. On admitting the light a few 
moments after, I found the animal escaped from its prison, af- 
ter fi n di n g a passage through the whole of these books, without 
having overturned or displaced one of them, although they were 
placed so near to one another that the smallest shock would 
have been suffident to make them<fall. In order to determine 
whether its sight had enabled the animal to escape from its pri- 
son, I tied up'its eyes first with a piece of linen, which I tight- 
ened well, and made several folds of, and afterwards with a 
piece of crape folded double, and bound down, to prevent all 
mistakes, by means of a crudal bandage. In both cases the 
animal walked with great ease among the books, without knock- 
ing against any thing, even when forced to acedierate its pro- 
gress. I was very curious to observe, during this experiment, 
the motion of the head by which the animal seemed to have in 
view to measure the distance of objects ; when it approadied 
them, it touched them with the extremity of its mustaches. In 
firder to remove all doubt from my mind, I cut the mustaches 
situated at the ride of the head, and those placed around the 
f^es. The animal was bound up agtnn as it had been before. 
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but ucwr U seemed afraid to move ; it knocked agui^ the bool^ 
overtuined several of them, and could only escape by shdiog 
along, as a blind man would do who directed himself by a walk 

S5. Expertmenta made upon aid deeajAtated Rcibheratduy Pro. 
Jheaor Bartkls. — On the 14th October 1811, six highway rob- 
bers were beheaded near Marbuig; one of them was mxty 
years of age, the other five from twenty to thirty. At the hti 
stant when the head of the first fell, the trunk got up agidn as 
if the individual hitd been about to rise upon his feet, while the 
bodies of the others fell down flat at the very moment. When 
a little after the heads were thrown at the foot of the scafibld, 
we saw all the muscles of the face of the last executed com- 
pletely relax, while those of the old man presented a general 
contraction, which lasted for a considerable time. These oppo- 
fflte effects took place without the occurrence of any difference 
in the mode of decapitation to which they could be attributed : 
with respect to this, it will not be useless to remark, that there 
remained at least two vertebrae attached to each of the heads. 
It was observed, that, at the moment of decapitation, the mus- 
cles of the face of the greater number of the heads contracted 
in a convulave manner. As the head of the first decapitated 
had not been brought with the rest, no other observations were 
made with regard to it. Tlie second, which fell ten minutes 
after it, was observed without loss of time. It was tried at first 
to excite a contraction of tht; iris, by pricking that organ, but 
no apparent motion was obtuned. The same operation having 
Ixien made upon the iris of the third head, the pujnl dilated a 
little, and again quickly contracted ; while, at the same time, 
the pupil of the other eye (which had not been pricked) con- 
tracted, j|nd again immediately dilated ; an effect which Profes- 
sor Trenderoth, as well as'Messrs Bunger and Herold, who 
were also present, saw -in the most evident manner. Some 
minutes after ‘decapitation, the bodies were opened, the heart 
contracted and dilated alternately with much force, in such a 
manner as to produce regular pulsations. At the end of ten 
minutes, these motions had, it is true, abated a little ; but they 
were always incessant, and the alternate contraction and dilata- 
tion preserved their regularity. Five minutes later, tliese mo. 
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eii^ made upton a braitdi ef ^ great i^vapatfaetit^ ac- 

ceiiMief} a little the motion of the hear^ hut only for a minute 
at most; the motion itself, however, eontiniied for a long time, 

. miiy decreasing in intenuty. A puncture made in the trans- 
verse miisde the abdomen of the same body occasioned strong 
convulnons, espedally in the lower extremities, and yet the 
nepes- had not been immediately irritated. A medianical ini- 
tation made at the lower part of the spinal marrow caused vio- 
lent contractions in the muscles of the trunk, as well r.s in thoK 
of the neck, particularly those of the upper part, at the place 
ci the section (which had already been frequently remarked). 
On irritating the upper part of the spinal marrow of another 
head, convulsive motions were produced in the musdes of the 
face, and there resulted a movement of the tongue and sur- 
Toundmg musdes. In the third boc^, a morion was remarked 
in the lower part of the trachea which remained attached to the 
trunk : this morion was accompanied with a sort of hisring, an 
el^t caused, without doubt, by the convulsive contractions of 
the muscles which had bran cut. Similar motions took place 
in all the others. The hdul of the last decapitated was trans- 
ported to the theatre, wluch, on account of the distan ce, cxxxu 
rioned the loss of an hour. Here, our first care was to try the 
duration of the galvanic irritation vpon the difihrent musdes of 
the head. The elevator-musde of the upper eydid, and the 
superior oblique musde no lunger contracted ; but the frontal 
musdes, the mrlricularis palpebrarum, masseter, digastric, &c. 
srill cemtinued to contract. The contracrions ceased first in the. 
masseter muscle; they were prdm^ged in the buccinator. Two 
hours after execution, it had enrirdy ceaBedi4n all the'muadesy 
and 4 could not be exdted on mdstemiig them anew. Ip ano- 
ther head, out off twenty minutes at least before the preceding, 
the galvanic irritarion caused the depressor commissurse lalria- 
rum, the orbicularis palpebrarum, and masseter, to contract ; 
this, latter always much Imiger than the others. Two hours 
and three quarters after deca{utation, the musdes of this head 
appei^ teiiave lost all irritability. Before concluding our 
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experioients upon the head of the last deoqntatod, aipoaad 
the pectoralis nuyor and minor of a bodj which was brpii^t ui* 
The large pectoral musde alone eontracted under the induaniM 
of the galvanic fluid, the muadles of the abdomen no longer 
eontracted ; contraction took place only in the right trio^ mua< 
rle and in the sartorius ; they ceased alwiqrs in the latter half 
iin hour sooner than in the other. Irritation applied to the 
transverse musde of this body no longer produced contractioi^ 
which we attributed to the drcumstance that the body had bean 
opened at the place'of execution, after the first experiment. In 
another b^y which had been opened at the same time, the ap- 
plication of galvanism also produced some motions, as wdl as a 
feeble contraction, which was not renewed : mechanical irritaw 
tion produced none. An hour and a half after execution, the 
natural motion of the heart had ceased in the bodies already 
carried to the theatre. We were still, however, in hopes to 
produce contraction by means of irritation, not bring able to get 
at the heart of the body which had been first opened, we pro- 
ceeded to that of a body which bad been newly opened. This 
last had also retained its heat, prinripally in the internal parts; 
the heart still contained a little blood, of a deep colour, in the 
left ventricle, which was partly fluid and partly coagulated ; 
but wc could not, rither mechanically, or by means of galtan- 
ism, exrite any contraction of the muscular fibres of the heart. 
-—SchryUn dcr Gesdl der Qesammt NeOuneus zu Marhurgy 
vol. i. 18S8. 


AMTHaorOLOGT. • 

26. Hereditary eupemumerofy Fmgers.—'Dt Willigins of 
Kirchberg, pves the frilowing curious history: A man hod 
bom to him by his wife children, most of whirii had rix fingers 
on each hand ; and the samejyas the case with most of the cbild- 
rm he had by a second wife. A daughter by thefirst wife num~ 
ried, and bore two children with rix fingers on each hand. 

AXTS. 

27. SpMtoue Liquors derived firm treeSy or fivm JhtUs 
of /rsM.— Arnmig the trees ci India, we observe the Mowak at 
Bassia butyracea. It attains the bright of an English oak ; te 



192 SdentyU IfUeUigiMB.^Aris. 

bebuty df the foliage and floirera, make it a gteat ornament of 
theplaina; and its wood is precious^ inasmuch as it is not 
exposed, like other wood, to destruction from the attacks of the 
white ants. The flowers of the mowah are dried, and are used 
for acidulating les mets,^ and especially for tlie distillation of 
arrack. They give a great degree of strength to this liquor, and 
arrack made with these flowers, is distinguished by the name of* 
mowaU arrack. In a favourable season, a good mowah pro^ 
duces from two to three hundred pounds of flowers^ A thick 
oil-like butter is obtained from the fruit, and used for domestic 
purposes.— -The barb or pamyra grows upon the banks of die 
Nerbudda and other rivers of the Guzerat. A good tree of this 
species furnishes daily 43 quarts of tars or palm wine, from 
which a pound of gaggaria or coarse sugar may be got. The 
sugar-cane is cultivated in se^^ral places of this country, but 
in place of manufacturing sugar fiom it, they are contented 
with selling daily in the market the canes with the juice, of 
which the Hindoos are very fond. — The celebrated Dqnish 
chemist, M. Oersted shows, that of all the fruits which grow 
in Denmark, the apple is that which, together with a great 
quantity of sugar, produces the drink which approaches nearest 
to wine. Cherries, gooseberries, and other fruits, from which 
it has beentried to extract vinous drinks, are by no means pro^ 
per for that purpose. He hopes, in the course of a few years, 
to be able to manufacture very good wine with the juice of the 
apple and sugar.— The sap of the trunk of tlie birch, is of all 
vegetable su)>stances that which furnishes the best means of imi- 
tating Champaigne, which is adulterated in London and Ham- 
burgh, in the manufactories, with different sorts of berries, and 
especially whortles. — Bulletin UniverseL 

S8. BrowrCs Gas Vacuum Meu^ine. — This machihe having 
exdted considerable attention both here and in England, we 
consider it right to state our opinion in regard tP it. We shall 
feel happy, both on account of the patentee and the public, to 
And that we have been mistaken in the view we are now to lay 
before our readers. In this period of boundless speculation too 
much caution cannot be used. The object of this engine, as its 
name implies, is to obtain power by means of the vacuum ere- 
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«t6d by the combustion of inflammable gas. It is well known 
in mechanics, that a vacuum, in whatever way it is produced, 
forms the source of great mcdiankial power. It was by means 
of a vacuum, produced by the condensatimi of steam, that Cap- ' 
tain Savery contrived to raise water in his steam-engine. It was 
also remarked by the celebrated mechanic Dr Hook, in regard 
to some plan which had been proposed for working by means of 
a piston, If," stud he, ** a speedy vacuum could be made un- 
der your jnston, your work is done." It was accordingly, l^ 
ibrffling this vacuum under the piston by means of the con- 
densation of ^am, that Newcomen succeeded in his improved 
steam-en^c; and this continues, indeed, to be still the great piin- 
<nple of the engines of the present day, namely, the creation of a 
vacuum under or above the pston. Mr Brown then proposes 
to create this speedy vacuum by means of the combustion, for 
example, of coal or oil gas, a gas-burner being lighted within 
the cylinder, and allowed 'to consume the internal air, part of 
which it condenses into water. Now, admitting that this plan 
is practicable, and that the machinery which Mr Brown has 
described could be made to, work with cflect, let us see what 
would Ik; tlie expence of this power. Coal-gas sells in Edin- 
burgh at 1^., oil-gas at 40s. : take the coal-gas,* then, and sup- 
pose that every cubic foot of this gas is capable of creating an 
equal space of vacuum, — a circumstance which is by no means 
proved even to half the extent ; but let this advantage be set 
against the raiinng of its water of condensation, 'and other im- 
pediments which the steam-engine may have to encounter ; and 
suppose that a steam-engine consumes 20 feet of steam per mi- 
nute for every horse-power, which will he found near the truth ; 
then, by the same rule, a gas-engine would consume the same 
quantity, which is cqua} to 12,000 feet per day, and would cost 
therefore ^7, 4s. per horse-power, for gas alone. Such a sum, 
however, would maintain at least SO horses, and tliis conudera- 
tion alone is suflicneiit to prove that the engine has no chance of 
success, let its mcchanifon and operations he ever so perfect; 
unless, indeed, it can be shewn, that every cubic foot of gas is 
cajnblc of creating 30 ciihic feet of vacuity, instead of only half 
VOL. Xlf. NO. 23. JANUAHY 1825. w 
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a foot, the usual estimate of diemists. Where the gas has to be 
made on purpose for the en^ne, its applicatum appears still more 
dtibious; as gas-making forms a buaness idiundantly nice and 
complex of itself, and quite incompatible vrith that simplimty 
which every mechanical power shonld possess. 

POLITICAL ZCOaOHY. 

S9k FriendUy Sondiiea.—Va. a farmer Number,, we noticed the 
Besults of the Highland Society's Inquiry into the rate of Sick- 
ness and Mortality among the members of Friendly Societies in 
Scotland. From the able and perspcuous Reporfdrawn up by 
a Committee of that body, we were led to antidpate, that those 
laudable and highly useful institurions would immediately per- 
ceive the erroneous prindples upon which tliey had hitherto veiy 
generally proceeded, and take speedy 'measures for pladng them, 
selves on a more secure footing. We are now happy to state, 
that our expectations have been realised, and that numerous So. 
deties have already begun to revise their laws, and to regulate 
thdr contributions and allowances according to rules deduced 
from experience and distinctly laid down in the Report. By 
many Sodeties, recourse has been had to profesnonal account- 
an^.-. for assistance ; and we know that The Edinburgh Com- 
positors' Society has already in the press a very judicious set of 
Laws, with Remarks on the Constitution and prevailing Errors of 
Friendly Sodeties. These Remarks we have seen. They arc writ- 
ten in a clear and popular style, and contain an interesting state- 
ment on the subject by James Skirving, Esq. accountant, a gen- 
tleman who assisted in framing the Tables in the Highland So- 
dety's Report. These Remarks and Laws, are, we believe, to 
be immediately pubKdied ; and we would strongly recommend 
» perusal of them, to all those who take an interest in securing 
the stability and success of Benefit Sodeties. 


Abt. XXIX . — lAst ^ Patents granted in ScoUandJrom 
August to ftd December 18S4. 

55. Joseph Foot of Church Street, Spittalfidds, in the 

county of Middlesex, dlk-manufacturm*, for “ An improved 
umbrella.'’ Sealed at Edinburgh Ist September 
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58. To Robbat Lloto of the Strand, ooonty of Middleanc, 
hatter, and Jambs Rovbotham of Great Surr^ Sitreet, Bhwk- 
fiiars Road, county Surrey, hatmaker, foe ** hats upon a new 
construction.'* Sealed at Edinbnr^gh dOth August 1894. 

57. To William Harwood Horkocks of Stockport, county 
of Chester, cotton-manufacturer, for a new apparatus for 
giving tension to the warp in looms.** Sealed at Edinburgh 
Slst August ISSi. 

58. To John Georor Bodmbr of No. 50. Oxford Street, in 
Charlton Row, parish of Manchester, county of Lancaster, civil 
engineer, for “ certain improvements in the machinery for clean- 
ing, carding, drawing, roving, and spinning of cotton and wool.** 
Sealed at Edinburgh Slst September 1894. 

59. To John Lbigh Bradburv of Manchester, county pa- 
latine of Lancaster, gentleman, for a new mode of twisting, 
spi nnin g) or throwing idlk, cotton, wool, linen, or other threads 
or fibrous substances.** Scaled at Edinburgh 83d September 
1894. 

60. To Josiah Parkbs of Manchester, county palatine of 
Lancaster, civil engineer, for " a certain method of manufac- 
turing salt.** Sealed at Edinburgh 95th September 1894. 

61. To John Heathcoat of Tiverton, county of Devon, 
^aco-manufacturer, for certain improvements in the method of 
preparing and manufacturing rilk for weaving, and other pur- 
poses.** Sealed at Edinburgh 89th September 1894. 

68. To Philip Chel of Earl*s Court, Kensington, county of 
Middlesex, engineer, for improvements on machinery for 
drawing, roving, and spinning flax, wool, waste rilk, or other fl- 
brous substances.** Sealed at Edinburgh 95th October 1894» 

63. To Simeon BnoADMBADOwof the town of Abergavenny, 
in the county of Monmouth, dvil engineer, for ** a new and im- 
proved method of manufacturing and purifying inflammable 
gases, by the admission and admixture of atmo^heric air.** 
Sealed at Edinburgh 99th Octobcf 1894. 

64. To Jambs Tbtlow of Manchester, in the county pala- 
tine of Lfuicaster, weaver, for ** certain improvements in power- 
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loooM, for wea^ng various articles.” Sealed at Edinburgh S9di 

October 18S4. 

65. To'Junxus Smith of Ofd Street, city of London, mer- 
sftant, for " improvements on a machine for washing, cleansing, 
and whitemng cotton, linen, talk, and woolen garments, or piece 
goods.” Sealed at Edinburgh 6th November 18S4. 

66. To Thomas Bichakd Gutpt of Bristol) gentleman, for 
«< oeltfun improvements in masting vessels.” Sealed at Edin- 
buigh 6th November 18241. 

67« To Samuei. Hau of Basford, county of Nottingham, 
cotton-manufacturer, for ** an improved steam-engine.” Scaled 
at Edinbui;^ 6th November 1824. 

68. To Hbbmah Schroder of Hackney, county of Middle- 
sex, broker, for “ a new filter.” Sealed at Edinburgh 30th 
November 1824. 

69. To JoHH Head of Banbury, county of Oxford, hosier, 
one of the people called Quakers, for certain improvements in 
machinery for making cord or platt for boot and stay laces.” 
Sealed at Edinburgh 2d December 1824. 


TO CORRESPONDENTS. 

Omng to the great concision and loss occasioned by the late dreadful fires all 
BTOiind the printing-office of this Journal, and also the press of matter, the Editor 
has been forced to delay publishing in this Nuipber many interesting diinmunieO* 
tions t in particular, those intrusted to his care by Mr Anderson of Perth, Profiea* 
SOT Barlow, Dr Boufi, Mr Buchanan. Mr Don, Dr 'Grcville, Dr Flcmiiig, and Dr 
Tiaill. 


P. Neil/f Prinicr, JStfinburffh. 





THE^ 

EDINBURGH 

PHILOSOPHICAL JOURNAL. 


Art. l^-^emarks on the Climate and VegetaUe Productions 
^ the HudsorCs Bay Countries. By John Richardson, 
M. D., Member of the Wernerian Society. Communicated 
by the Author 

^HE following observations have been thrown together, and 
the subjoined tables drawn up, prindpally with the view of 
making public the few facts collected during Captain Franklin's 
late exp^ition through the Hudson Bay territories, that relate 
jko the inquiry so ably prosecuted by Baron Humboldt, into the 
geographical distribution vegetable Jbrms^ and on whidi so 
much light has been thrown by the observations of our learned 
countiyman Mr Brown. Occasion has also been taken, in the 
course of the paper, to insert as many drcumstances relative to 
the climate of these northern countries as were knqwn to us. 

The expedition landed at York Factory, Hudson's Bay, in 
Eat ST Long. 98^, (a few miles to the westward of the line 
of no vaviation of the magnetic needle, and nearly in the longi- 
tude assigDed by Dr Brewstlr Xo one of (he poles of ccld^ but 88^ 
to the southwaid of it),* and travelling on a W.S.W. direction, 
reached Carlton House, on^ the Saakatchawan, distant in a dt- 
rectline, about 4S0 geographical miles. Thisploce is in Lat 
Long. 106^ W., and lies nearly midway between the Fadfic and 

* Rsad befine the Wernerfaui Natural Histoiy Sodatj, 8th and Sfd Jammy 
ISIS. 

voii. xn. »o. A»iL 1826. 
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Hudson's Bay ; the Continent here being about S9P of long., or 
1000 miles wide. From Carlton House, the course, for 1000^ 
miles, was north, inclining to the west, to the mouth of the Cop- 
permine River, in Lat. 67® 47' N. Long. 1 16® J W. 

All the plants collected up to this point, amounting, Jlgamee 
inclusive, to nearly 700 species, and to at least 6000 specimens, 
were brought home, and form the ground-work of the subjoined 
tables of natural families. About 600 miles of sea-coast, includ- 
hig the circumnavigation of the bays and inlets, were visited to 
the eastward of the Coppermine River, and the latitude of 68^ 
18' N. attained at Point Turn-again ; but the whole df the plants- 
collected during this part of the voyage were left behind, owing 
to the hardships encountered in the subsequent return across 
the barren grounds. This loss has been supplied, as far as re- 
gards the purpose of the present paper, by the collections made 
during Captain Parry's second voyage in the same parallels of 
latitude, and at no great distance to the eastward. 

In making a feW desultory remarks upon the circumstances 
which are likely to influence the vegetation of the districts, 1 
riiall begin with their altitude above the sea ; and it is almost su- 
perfluous to remark, that we have few precise data on this sub- 
ject, and must for the present be content with rude approxi- 
mations. The line of country travelled through is destitute of 
lofty mountains, table-lands, or great plains ; except that Carl- 
ton House may be said to stand oi^ the nortliern boundary of a 
sandy plain, which opening to the south, and extending to the 
confines of Mexico, is favourable to the migration of plants to 
the northward ; but our stay in that quarter being confined to 
ten days at the commencement of spring, during which only 
thirty species of plants were gathered, few of these southern 
plants find a place in our list. Few hills were seen during the 
whole voyage, rising beyond 300 or 4p0 feet above the level of 
the surrounding country, and none exceeding 800, except on 
one part of the Coppermine River, where a range was observed 
to rise, on a rough estimation, to 1200 or 1600 feet ; but even 
this was free from snow in the beginning of J uly. 

Indeed, our route being by the great rivers, and almost un- 
interrupted water Communications of the districts, was necessari- 
ly through the lower part of the country. Our barometer was^ 
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rendered useless soon after leaving York Factory; ao that I can 
only state in general terms, that, from the shores of Hudson's 
Bay to the Rocky Mountains, (a continuation of the Andes), tha 
ascent appears to be gentle, most rapid, however, 'about fifty 
miles from Hudson's Bay, where the rivers, in crossing a ridge 
of primitive mountuns, form a quick succesrion of cascades and 
rapids. 

Carlton House, the south-west limit of our journey, I estiinate 
to be 1000 feet alxivc the sea of Hudson's Bay. From this 
spot, our route to the north lay nearly parallel to the Rocky 
Mountain chain. 

The summit of Portage La Loche or Methy Pottage, which 
lies in 56° 46' N. Lat., and 109° 52' W. Long., and is about 
250 miles from Carlton House, I estimated at 1500 feet. Me- 
thy Lake, the commeitcemcnt on the south of this portage, of 
the water communication with Hudson's Bay, at 1000 feet, and 
Clearwater River, whicli flows from the jiorth side of the por- 
tage uninterruptedly to the Arctic Sea, under the names of 
Athabasca, Slave River and Lake, and Mackenzie's River, at 
800 feet. Slave Lake at 400 feet above the Arctic Sea. The 
height of land to the north of Fort Fnterprize, from whence 
the descent of the Copjxsrminc River to the Arctic Sea, is gra- 
dual, at 900 feet. The data from which these altitudes have 
been deduced are not precise enough to be worthy of detail ; 
but the results, imperfect' as they are, may be sufficient to shew 
that the elevation alone of these districts is not jgreat enough to 
give a decided character to thrir vegetation. 

The peculiarities of the Hudson's Bay climate, whidi have a 
more marked influence on the vegetable productions, may be, in 
some measure, collected from the following tables and the re- 
marks appended to tfaena. The tables ore formed on the model 
of those given by Humboldt, and the deeply interesting me- 
moir of that illustrious man on the Distribution of Heaty pu- 
blished in the Mbmolres dTArcueil, or its translation in the Sd, 
4th, and 5th volumes of the Edinburgh Philosophical Journal, 
may be referred to, for the original views which prompted the 
formation of such tables, and the many interesting deductions 
that may be made from them. 
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TABLE I. JExhUnting the Mean Tem/peratwrea in varioua 

LatUftdea- 


Mohtbi. 

Mean Temperatuie of the Air In the Shade. | 

Cumberland 

House, 

Lat. 

Long. I02y 
W. 

Near Fort 
Enterprizc. 

Lat, 64° 
Long. 113^6' 
W. 

Winter Island, 
Ldt. 664" 
Long. 

Igloolik, 
Lat. 69}** 
Lon^ 

Melviiie 
Island, 
Lat, 74}° 
N. Long. 


1819—20. 

1820—21, 

18 21—22. 

1822—23. 

1819—20. 

September. - 

+ 49 20 

+ Si^SO 

+ 29X6 

+ 22.45 

•f 82.54 

October. 

+ 30.68 

+ 23.9$ 

+ 10 21 

-H 10.29 

— 6.96 

Novemljer, - 

•f itso 

— 0.23 

+ 4.75 

— 2337 

25 60 

December. - 

+ 2.14 

— 29.12 

— 1649$ 

— 32.80 

-26.79 

January, 

— 14.19 

— 15,08 

— 27,96 

— 82.07 

— 35.09 

February, - 

— 1.82 

— 24.80 

— 29 97 

— 25.41 

— 37.19 

March, 

+ 11.09 

— 11.07 

— lS64 

— 24.75 

— 23L10 

Apdl, - . 

+ 33.97 

+ 5.11 

+ 2.51 

— 4.68 

— 11.87 

May, . . 

+ 49:65 

+ 32.ir 

+ 21.09 

+ 33-35 

-h 14.16 

June, - • 

+ 59.88. 

+ 46,62 

f 31.97 

+ sai6 

+ 34.24 

July, - - 

+ 69.80 

+ 53.20 

+ 36.3i 

+ 40.04 

+ 42.41 

AugUbt. - - 

+ 73.73 

•f 55.36 

+ 36.68 

+ 33.68 

+ 32,68 

'Aiinoal Means, 

+ 32.01 

+ 14.19 

+ 6.84 

+ 9.20 

— 1.71 


Remarka vjhyh Table I. 

The temperatures for I^ats. 64° and 04°, were deduced from 
Captain Franklin's observations; those in the three remaining 
columns are copictl fn»m Captain Patty’s journals, with the ino* 
(hfications noticed below. 

Cumberland House is situated in Lat. 60° 67' N., Long. 102° 
17' W., in a flat limestone country, covered with wood, and 
abounding in swamps and Jakes. The month of September was 
occupied in travelling from Lat 67° to 64°, for which an allow- 
ance has been made in the table at tht' rate trf 1°.8 of tempera- 
ture for each degree of latitude, by which the place of observa* 
tion exceeded 54° ; and the same addition was made to the re- 
corded temperatures for June, July, and August 1820, during 
which montlis we travelled from Cumberland House to T.nt 
044“ N. The allowance of 1°.8 here used, is greater than that 
which Humboldt specifies for the same parallel of latitude ; but 
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>it was obtained from acompatison of the mean annual tempeia- 
ttures of Cumberland House and Fort .Enterprise winch are 
10^ degrees of latitude apart The obserrations for. the othipr 
months in the Cumberland House ccdumn, were made within tibe 
stockade of the fort, and a deduction of 1° has been made fnan 
each recorded observation, to compensate for the radiation from 
the neighbouring buildings, an allowance which corresponded 
vrith the few observations we made upm the subject The means 
for some of the months were deduced from three or more obser* 
vations each da^, taking into account the length of the intervals. 
In the rest of the months, the means of the extremes have been 
used, iHhich diflW only in a fraction of a degree from the more 
correct mode of taking the intervals into account. 

The temperatures in the column for Lat. 64° were, (except 
those for the latter end of June, the month of July, and the 
befpnning of August,) ^ken at Fort Enterprize, in a shaded si- 
.tuation, on a northerly exposure, and not subject to any mate- 
rial radiation from warm buildings, and an addition of 0°.5 has 
been made to the registered temperatures, as a reduction to 
Lat. 64°; Fort Enterprize being actually 48 miles north of 
that latitude. The temperatures for July, and the early part 
of August, in this column, having been observed during the 
journey from the parallel of55j°, an allowance of from 1°.6 to 
to 1°.8 has been deducted for each degree of latitude, according 
to the situations of the places of observation. The temperatures 
for June, after the 10th, were taken in Lat. 65°, and have there- 
fore been corrected for Lat. 64° by an addition of 1°.6 Fahr. 

With regard to the temperatures in the thrfce> remaining co- 
lumns, Captrin Tarry observes, “ that the thermometer, when 
placed on the shore, or on the ice, at a distance frmn the ship, 
invariably stood from 9° to 4° or 5°, and on some- eccaaons 7° 
lower *than the temperature registered on board V” and he in 
consequence deducts 9° from the mean temperature for the year. 

Tn the above tAhle itn atti^mpt has been made to proportion the. 
-compensation for the warm atmosphere of the ships, amongst 
the months, so that tlie greater allowance is made -when the dif- 
ference of temperature between the atmosphere alid ship was 
greatest, or, in other words, in the coldest months. Thus, in 
July and August, when the radiation of the earth is supposed. to 
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be nearly equal to that of the ship, the registered temperatures 
are used without alteration. In tte other months, a deduction 
ims been made, increasing from S’ to 5°, as their mean tempo* 
ratures decreased. The annual means thus (d>tained axe nearly 
the same with Captain Parry's torrected temperatures ; but the 
difierences betwixt the summers and winters a little exceed those 
g^ven by his tablea 

The means were obtuned by Captain Parry from the twelve 
daily observations, made at intervals of two hours, or from 
4880 observations in the year, and thus possess a degree of ac- 
jcuracy which is very rarely attained. 


TasLX II. Shewing ilte DUlribuUon of Heat in i^ie different 
SeaaonSf in various Laititudes. 



Mean Tcmperatuie of the Air t» the Shade* 

Seaboks. 

Cumberland 

House, 

Lat. 

Near Fort 
Enterprize, 
Lat. 66°. 

Winter 
Island, 
Lat. 641°. 

Igloolik, 

l.at.69i*. 

Melville 

Island, 

Lat.74r- 

SVjt Summer Moniha^ 1 
April— September, j 

+ 5d!97 

+ 37!7» 

+ 26.28 

+ 24.08 

+ 22.36 

Siae Winter Months^ 1 
October— March, j 

+ 8.12 

— 9.39 

— 12.59 

— 19.68 

— 25.79 

March, \ 
April, May, J 

+ 31.37 

+ 8 . 72 ^ 

+ 2.65 

— 2.19 

— 6.94 

June, \ 
July, Aug«t,«J 

+ 67.80 

+ 51.71 

+ 35.00 

+ 34.63 

+ 36.44 

ilttlumn,— Septem- 1 
ber, OcU Nov. j 

+ 33.49 

+ 19.34 

+ 14.67 

+ 3.12 

— 3.34 

VFinIsr,— Decern- \ 
ber, Jan. Feb. J 

— 4.62 

— 23.03 

_ 24.96 

— 26.76 

— 33.02 

Mean Annual Tern- 1 
peratures, j 

+ 32^01 

+ 14M9 

+(r.84 

+ 2*.20 

— F.71 












TabIe lit. 












Table V. Comparing the number qf days that reach temperature 

and the Warmest Months qf various Laiitudes^ and Isothermal 
lines ( Lines qf equal Annual Temperature ). 


Sumofthe ^ Mean 
Mean Tempera- -SS Temp. 

Namsb of t Temp, turejofthe ^ m 
iBother. Places. ' of the Months which , 

L^es year, that reach S S reach 

61 *. 8 . II 61 «.& 


OBSBHYApi 

TIOBB. 



East of Eu- 
rope. 

Gulf of Both- 
nia, east coast 
Interior cli- 
mate. 

Continental , 
climate. 
Continental 
climate 
Basin of Mer 
ditemnean. 

Interior di- 
mate 

Continental 

climate 

Coast. 


1 partly interior 
climate 
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Jtemarks on the precedhtg Tatihett prindpalfy a rffirake 
to the CUmate qf Cumberland House. 

Humboldt infoims us, that ** in all jdaces whose mean tem- 
perature is bebw 6S°.6, the tevival of nature takbs jdace in 
upnugf in that month whose mean temperature readies 4jk’.8 or 
46”.4. When a month rises to 

41°.9> the peach-tree (Amygddka Persica) blossnns; 

46 .8, the plum-tree (Prunus domesAxi) blossoms ; 

51 .8, the lurch-tree (Betula alba) pushes out leaves. 

** Barl^, in order to be cultivated to advantage, requires du- 
ring idhety days, a mean temperature of from 4T-8 to 49*.2. 

** In reference to the culture of useful v^etables, we must 
discus^ three things for each climate ; the mean temperature of 
the entire summer, that of the warmest month, and that of the 
coldest month. • 

«< By adding the mean temperatures of the montlis that rise 
above 51”.8, that is the temperature of the months in whidi 
trees with deciduous leaves vegetate, we shall have a suffiebnt- 
ly exact measure of tlie strength and continuance of vegeta- 
tion." 

Wahlenbei^ has also remarked in his Flora LappomcOf that 
M the air must acejuire a mean temperature of 4° centigrade, or 
39°.S0 Fahr., before the frozen rivers break completely up." 

The River Saskatchawan, which flows about two miles an 
*hour at Cumberland House, broke up on the 28th April 18S0, 
•the mean temperature of the ten preceding days having reached 
only 36°; but it is to lie noticed, that one*of the prindpal 
■branches of this river rises in a more southerly latitude. 

The narrow but deep streams which flow from Pine Island 
'Lake, on which Cumberland House stands, into the Saska. 
.tdiBwan, did not freeze at any time during the winter ; a cir- 
cumstance to ‘be attributed to their receiving a constant supply 
•of warm water from the.bottmn of the lake. The lake itself 
was covered with ice about three feet thick. 

The phenomena of spring, however, are perhaps most readily 
exhibited in a tabular form. 
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Taolx yi^Tabvlmr View ^ Hu Phenomena marinng Hu 
Prqgreee nf Spring ai Cumberland Hauser Lot. OS’ STt 
Long, 102” IT W. 
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TABtB VI.— Continued. 



Mean fat the Manih and 10 
dojfi preeeAng }fhe respeoHve 
Phenomena. 

ft 9 

a 

y 

t 


Date. 

Mean Temp, 
of preceding 
month. 

Mean Temp, 
of preceding 
10 daya. 

Means of 
Maxima for 
10 days. 

Means of Mi- 
nima for 10 
days. 

p 


• 

PUXKOMEVA. 

1820. 
April 7. 



9 



Rooks seen to-day. 

9. 

• • • 

... 

... 




A merganser seen. 

10. 


+ 200 

+ 35.0 

+ 16.0 

+ 49 

Willow catkins beginning to burst. 

12. 

... 

... 

... 

• •• 

,, 


Geese and swans seen. Temp, in 

18. 




• •• 



shade + 51^ Wind SE. 

Poplar catkins bursting. Temp. 

14. 







+ 64". 

Duck killed. Temp, in shade +62". 

17. 

... 

... 

... 

... 

•• 


Plovers, grac'kles, and orioles seen. 
Temp, in shade + 70®. 

la 

• •• 

... 

... 


,, 


Canadian ja3'H and flycatchers seen. 

SO. 


+ 60.0 

+ 00.5 

+ 40.9 

+ 75 

Highest temp, to-day +38", and 
at midnight on thi^ 19th the 
thermometer sunk to + 21". 
Tussilogo flowering. Highest tern- 

20. 

• •• 



• •• 



|)erature to-day +34". 

Alder ( Alnwt yludnoea ) flowering. 

26. 

• •• 



• •• 



Temp. + 40®. 

River Saskatchewan completely 

30. 


+ 35.fl 

+ 43.0 

+ 28.0 

+ 64 

broken up. 

May 1. 

... 



... 

.. 


Anemone Lwfmnciana flowering, its 

10. 


+ 3ao 

+ 46.2 

» 

m 

+ 29.0 

+ 07 

leaves not yet evolved. M os(| ui- 
toes first seen, and in a few days 
aflcrwards severely felt — Suf^r 
harvest conuneiiced about 29th 
of April, and lasted till the 19th 
of Mav, shewing the period du* 
ring which the* sap flowed fkeely 
in the sugar maple (Neynitdo 
fraxinifoliumy DcC.) The mean 
temperature of these two de- 
cades was + 364® Kahr. ; but it 
is to be remarked, that the sugar 
boilers observe the flow of sap 
not to be so immediately influ- 
enced by a high mean tempera- 
ture, as by the power of the di- 
• rcct rays of the sun. Most sap 
is collected when a smart frost 
during night is succeeded by a 
warm sun-riiining day. 

14. 

• •• 

... 

... 

... 

... 


Sugar maple and gooseberry bushes 
flowering. 

17. 


... 

... 

... 

... 


Willows, gooseberries, and aspens 








(Populua irepidaj^ in leaf. A’^a- 
rious Drabm in flower. 
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Table Vl^^^ontinued. 



mmmm 

ill 

-if 


Date* 

Mean Temp, 
of preceding 
month. 

|*ss 

s-|^ 

Iss 

l-i-s 

Phenomena. 

1820. 
May 20. 


+ 51.0 

+ 00.4 

+ 41.0 

+ 84“ 

« 

' 25. 



... 


... 

Pine Island Lake clear of ice. 

. 28. 


... 

... 

... 

... 

Prunvs vir^iiana^ *Prvnu8 penntyl^ 

31. 

+ 4^1 

+ 00.0 

+ 70.0 

+ 51.0 

+ 80 

mrUoot and Aronia oealSs, flower- 
ing. 

The mean temperature of this 







month being only 49% is nearly 
3** below that which Baron Hum- 
boldt considered necessary for the 
^ evolution of deciduous leaves; 
but the influence of thedirect rays 
of the sun was at this time veiy 
great, and the high temperature 
of the last dei'ade of the month 
compensated for the defect of 
the first. 


In the course of the month of May, ground was prepared at 
Cumberland House ; and towards the end of it, barley sown, to 
be reaped again in August, 'after an interval of about 90 days, 
whose mean temperature may be stated at 67".8. This latitude 
is therefore well adapted for the* cultivation of barley and of 
spring wheat. Maize ripens readily here, although it frequent- 
ly fails in thd climate of Britain. At Edinburgh, for instance, 
in Lat 56®, where the mean temperature of the year is 4T’.8, 
and there are five months that reach a mean of 51°.8, maize 
rarely ripens except in very favourable situations, and under the 
shelter and reflection of a wall, because the mean temperature 
of these warm days does not exceed 55P.8, or 12® below the sum- 
mer temperature of Cuml^rland House. 

The great plains on the Saskatchawan and Ited Rivers, im- 
mediately to the north of the United States boundary line, are 
extremely favourable to the cultivation of the Ccrealia, the crops 
seldom suffering from late frosts or heavy rains, and at a future 
peritxi may provide for a redundant population. At Carlton 
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' Home, which is only axty>nx miles to the stWdnnDrd of Cum- 
berUind House, but where tlie sandy scnl speedily^ feels the in- 
fluence of the sun's rays, and whe^ the presence of an icy lake, 
such as Pine Island Lake, does not moderate the spring heats, 
barley and wheat were sown in April, and by- the middle of 
May the fields were green with the young blade. ' 

These extensive plains arc, however, at present subjedf to a 
great scourge,— « periodical visdt of locusts or grasshoppers, at 
intervals of twenty yearSk 

At Cumberland House there were 7 days in September 1819, 
3 in April 1820, 16 in May, tlic whole of June and July, and 
27 days in August, which exceeded 51°.8 of mean temperature, 
making in all 114, Uie sum of whose mean temperature is 7584, 
which g^ve a general mean of 66^.53, as in Table V. 

The largest pine-trees and balsam-poplars {Pinus dtba and 
Populus balsamiferfi) were between eight and nine feeUin cir- 
cumference. The Saskatchawan River, or Lat. 54", and perhaps 
the isothermal line of 32°, is the most northerly limit, in the longi- 
tude of Cumberland House of the sugar-maple {Negundo jraen- 
n^blhvm)i elm, and ash (species unknown), hazel {Corylus Ame~ 
ricasuC), and Arbur-vitae tree ( Thuya occidentalis). At Cariton 
House the maple goes to about fifty miles north of the river, so 
as nearly to reach the latitude of Cumberland House. Oak and 
beech (species unknown) temynate aliout 4° to the southward ki 
Lat. 50°, within the limits of the Red River Colony. The mean 
annual temperature of that colony cannot be much wide of -|-38° 
Fahrenheit, but the mean temperature of the three summer 
months may perhaps rise to 72°, a degree of heat suflitnent for 
ripening the vine, if the shortness of its duration and the severity 
of the wiiiter do not preclude the cultivation of that plant. The 
natural families of Pobsnioniacea: and Linen seem also to have 
their northern .limit at Lat. 54° in these longitude^ a solitary 
spedes of each being found on the bahks of the Saskatchawan. 
The Cisteat Geraniaceat Rhamnen, Umbeltifernf AraUn, Apo- 
einen, Valerianea, HydrophyUea, Chenojmdeay SanUden, Vrii- 
sent Aroiden^ and Asparagen, send some straggling species a 
few degrees farther north, on a rude estimate not passing- be- 
yond the isothermal line of + 27°. 

It will be Ken by an inspection of Table I-, that, in the year 
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1819-^ rtli imilli whose mean temperature, at Cumberland 
Knis^ ap pr oac h ed nearest to the mean of the year, was April ; 
but perhaps, the mean of ohservadons continued for a series of 
years, might point out the month of October as approaching 
miwe nearly to the mean of the year. Baron Humboldt olv 
serves, that this last month coincides generally within a degree 
of that of the year on the isothermal line of 35.6° Fahrenlieit, 
The mean of the spring and autumn temperatures at Cumber- 
land Hdu'se + 32.4° coincides very nearly with the annual mean, 
and the same thing occurred at Fort Enterprize, ^d also at 
Melville Island, within the fraction of a degree. At Igloolik 
and Winter Island, the climate being more of a maritime nature, 
the cmncidence was not so exact. Melville Island, lying directly 
north of the centre of the Continent, must be warmed in the 
summer by occasional southerly breezes, which may account for 
its greater proportional summer temperature, when compared 
' with Igloolik and Winter Island. 

The mean tcmpmntures for the last ten days of October at 
Cumberland House, and for the last ten days of April at Fort 
Enterprize, correspond very nearly with the mean annual tem- 
peratures at the respective places. Baron Humboldt remarks, 
that it is ail object of importance for travellers, whose obser- 
vations are necessarily limited as to time, to know the ratios 
that exist between the temperatpres of certain portions of the 
year and the mean annual temperature and although obser- 
vations for 'a single year, in high latitudes, arc not to be de- 
pended upon, yet they may form the groundwork for future 
correction or verification ; and we trust tliat the expeditions of 
Parry and Franklin will supply much that is wanting. 

On comparing the seasons at .Cumberland House with the 
seasons found on different isothermal lines in Europe, as laid 
down by Baron Humboldt, we find that the winter of Cumber- 
land House, in Lat. 54°,' and isothermal line of 32°, is colder 
than that of Enontekies, in Lat. 68°, on the isothe rmal line of 
+ 27° ; that the tsocAeimal /in^^ or line of equal winter)^ at 
Cumberland House —4®. 6 passes to the north of Europe, being 
much colder than that of the North Cape in Lat. 71®, which 
has a maritime climate, and 4® below that of Enonteltiy a , which 
has a more interior climate, and higher elevation .above the sea. 
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The ito^aral line, or line of equal auiniwipjifita, niiieli in tUa 
instance is + 67.8*, on the eontraiy, when cafxied across the 
Atlantic, diverges to die southward nearly three degrees-of lat». 
tude, passing to the southward of London, Brussels, and Paris, 
wliidi lie in the isothermal band of from SO* to 68*. In more 
interior continental situations, however, the Uothseral line again 
curves to the north, passing to the nordi of Warsaw in 
Lat. 68.86°, on the isothermal line of +19°, and to the south 
of Moscow in Lat. 65.75^, and on the isothermal line of +40- 
In the interior of Siberia, the severity of the winter bring gpreat, 
it is more than probable that an entirely similar climate may be 
found. Humboldt, in one of his tables, has assigned the mean 
summerJicat of Cumberland House to Central Russia, in Lat* 
08" 30', and Long. 36" 2(y E., and to Canada, in Lat. 47"» 
Long. 71" W., on the i&>thermai line of 41. The low summer- 
lieat here assigned to Long. 71", in Canada, may be ascribed 
to its much more maritime climate, when compared to the inte- 
rior situation of Cumberland House. The differences of these 
climates may be rendered more manifest by tlie following tabu- 
lar view. 


Table VII. 

Difference of Summer and Winter on the Isothermal Line of 

+ 32". 


Situation. 

Winter. | 

Summer. 

Difilnencc 

Cisatlantic Region, I^ong. 1” W. and 17^ E. 

+14.0* Fah. 

+63.6* 

39.6* 

Transatlantic Region, Long. 68** W. — 78* W. 

+ 1.4 — 

+66.4 

64.0 

Cumbciland House {jCantimeniat) 1024 

.4.6 — 

+67.6 

72.4 

— — 


The effects of the Cumberland House climate^ which may be 
considered as a perfect sp&imcn of the interior continental cli^ 
mate^ seems to be, as Baron Humboldt has somewhere remarked, 
that, after a long and severe winter, there is generated a great 
degree of irritability, both in animals and vegetables, which 
renders them > more susceptible of the succeeding summeivheats^ 
It may be, that it is this excess, as it were, of irritability, that 
renders the puncture of the mosquito so much more distressing 
at Hudson's Bay than in any other part of the world, and not 
the more poisonous nature of the insect itself. 


SIS Remarka on the CUmate and , 

The following Cree namea qf the momtha ore indicative of 
certain natural phenomena which recur with the returning aen* 
■ons. 

• 0 

Binrchy jlleegwAe»-ee|M#A;fli9 Eagle-moon. 


▲prilt iVeemaa>*^fAiin^ 

Majy Aikuk^RRpmRlimy 


Gooae-moon. 

Fri^-moon. 


Juiie» 


OpuAe€m^€qpdBMmf 


Hatching-moon* ^ 


July, 


€)pweneifoo^eqfmak£m. 


Moulting-moon- 


} Opaa»m.u,^ 

a^ber.l 


Flying-moon. 

Ripe-berry-moon. 

FaE-moon (Pall of the leaf). 
Rutting moon (of moose-deer> 
Hoar-firost-moon. 


Oecambere 

Janmuy, 

January^ 

Pebniafy, 


1 w^rrihrh nnmniinm^ttnnum great-clreaming-moon, the moon An 

j. Ke€akeha^aiiagganum^ J travela low. 

Keeahek-pawatiagganawaeet^ Lesaer-dreaming-moon. 


The February moon, including part of March, is sometimes 
termed Keesheh '^peeshim^ or Great Moon. The names of the 
months are by ho means fixed in the Indian languages, varying 
with the nature of the district the hunter resides in, and perhaps 
with the fancy of the individual who speaks. 


Remarks vpon the Climate of Athabasca and Slave Lakes, 

Haviko discussed as many facts respecting the Cumberland 
House climate as we could collect, I shall, before proceeding to 
details regarding the climate of* Fort Enterprizc, notice some 
circumstances connected with two intermediate spots,* namely, 
Fort Chepewyan, on the Athabad^ Lake, in Lat. 58° 43' N., and 
Long. Ill® 18' W., and the Little Lake, near the debouche of 
jj^ve River into Slave Lake, in Lat. 61°1$2'N., Long. 1 13* IS' W., 
because, at the former, barley, and I believe wheat, cCre advanta- 
geously cultivated, and the latter is the most northerly fur-post, 
at which, os far as my information goes, barley has been tried, «nd 
succeeded. We possess no observations of the temperatures of 
these dbtricts for an entire year ; but the summer temperatures 
of 18S0, were obtained whilst we were travelling through them. 
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and agree sufBdently near with the followidg infi qii^InUftiiii ; fhun 
which, however, the chilling effect of the icy entering of both 
lalkes, in spring, is excluded. 


Table VIII. Interpolated from Table II.* 


SEASONS. 

Athaboaa, 
Lat. 58| N. 
JUong. llli 
W. 

Slave Lake, 
Lat. 6X1 N. 
Long. 113| 
W. 

Six tummer months. September, • 

Six winter months. October^ — March, 

Spring. Mutsh, Afiril, and May . . • • • 

Summer. June, July, August, . . • . 

Autumn* September, October, November, 

Winter^ December, January, February, 

+ 47®-3S 
— 0-40 
+ 90 -61 
-h 60 -16 
+ 86 -87 
^1.3*36 

+ 43**94 
— 4 -14 
15 -59. 
+ 57-0 
+ 93 •S9 
^13-00 

1 Mean annual temperature. 

+ *S”*« 



Table IX. Interpolated from Table I. 



Mb AN TsiirBBATUEBis 

SITUATION. 

May. 

June. 

July. 

Aug. 

Atbabaaca, Lat. 58} N., 

41**0 

53*6 

69*-0 

64*-5 

Slave Lake, 61} N., • • • 

37 -2 

50 »6 

60-5 

60 


These Tables shew, that, at Athabasca, there are three months 
which reach 5l°*8, and that their united mean temperatures 
amount to 180”. At Slave lake, there arc only two months that 
atUun that height ; and the sum of their mean temperatures is 
ISO”. At Slave Lake, in the year 18S2, it wasmearly the end 
of Slay before the mean tcmpicrature of any ronsiderable number 
of days reached the vernal temperature of 4S°'8. On the 5Uith 
of that month. Slave Hiver broke up, the passage of the lake 
over the* ice liciiig at that time odnddered unsafe. From the 
S5th of May to the 2d.of June, we observed, on the voyage to 
Fort Chepew^an, willows, gooseberries, the Anemone NuitalMana 
(D.C.) ,Aronia ovaJis, Pmnus Vir^nianot and HippophSe Canor- 
densiSt flowering nearly in the order in which they are here men. 
tionad. The leaves were also rapidly evolving at this period, in 
perfect accordance with Humboldt's observations as to the tern, 
perature required. 
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The Ptrunmi Virgimana was not observed to the north of Slave 
Lake; and tbe Pmua bdhamea also terminates there ; although, 
fSvther to the westward on Mackenzie's River, it is said to attain 
a higher latitude. The Poi^tts htdHamifera sends straggling 
trees as far north as Lat. 63° ; and the Pbpulm trej^da grew in 
pretty large clumps half a degree farther north, beyond which, 
however, it was not seen. The Po^pfidua hahamifera forms a 
large proportion of the driR-timber observed on the shores of 
that part of the Arctic Sea which we visited, and is supposed to 
come principally from the south branch of Mackenzie's River, 
named also Rivih'e aux liards. 

Remarks upon the Climate of Fort Enterprise. 

Fort Enterprize (now dismantled) stood in a district of primi- 
tive rocks, about N. of Slave Lake, and south of the Arc- 

Uc Sea, above which it was supposed^ to be elevated about 800 
feet. Xhe banks of Winter River, upon which it was built, are 
ornamented with groves of the white spruce^tree ( Pinna alba 
and flanked on eacli side by an irregular marshy plain, va- 
rying in breadth from one to three or four miles, somewhat 
broken by abrupt elevations of coarse gravel, and bounded 
by an amphitheatre of disconnected hills. The summits of 
these hills generally consist of naked, smooth, rounded masses 
of gneisa : their sides are very thinly covered with a loose 
gravelly soil, and frequently exhibit accumulations of large cu- 
bical fragments of gneiss, which are the debris of mural preci- 
pices of various heights. In the upper parts of the inclined 
valleys, at tlie bases of the hills, there is commonly a thin stra- 
tum of mountain peat, but the bottom of almost every valley is 
occupied by a lake. Many of these lakes are of a considerable 
depth, but a large proportion of tli^m are entirely land-locked, 
communicating with each other only when flooded by the melted 
snow. Winter River is merely a succession of small rapids, con- 
necting lakes of various magnitude with each other. This is 
the case with all the rivers that traverse the han'tn grmnda ; 
and the features of the description here given are characteristic 
of the whole district. The sides of the hills, and all the drier 
spots of the valleys, are clothed with a beautiful carpet of the 
lichens, which form the favourite food of the rein-deer, amongst 
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wbidi the Cenomyce rang^erinaj Cetraria nivMe and ctieulkt^ 
ta, and Cornicularta ochrdeuca^ are predominant. The principal 
dtffubd are the Vacdnium tdiginostm^ Empetrum nigrumfLedti^t 
paluairey BetuJa glandtdoaay and se^>eral Salicea. The Vacdnium 
vitis IdaUj Arbutus Uva Urai and alpinay are very common, and 
the Andromeda poUfbliay and Kahnia glaucuy occur in almost 
every peaty spot. In sheltered situations, where the peat is deeper 
tlian usual, there are frequently a few starved larches and hlacic 
spruces scattered. .There are also some thin clumps of the Be- 
tula papyraccay upon the borders of tlie rapids. The white 
spruce itseVf, which thrives better here than any other tree, is 
found only in sandy spots by the side of the river, or in valleys 
upon the borders of the lakes. Farther to the eastward, and 
more within the barren groundsy the trees disappear altogether ; 
but a little to the westward, upon the secondary and transition 
strata of the Coppermine Uiver, the white spruce, in scattered 
clumps, attains the Lat. of 67° 34' N., within 13 milj{ju>f the 
Arctic Sea. Amongst the spruces cut down at Fort Enterpri/.e 
one of 


IG inches in circumference, had 4.^ annual rin^s. 


18 

ditto, 

90 

ditto. 

21 

ditto. 

90 

ditto. 

36 

diito, 

130 

ditto ; 


the greatest increase being an inch of circumference in* three 
years, and the least an inch ir» five years. The average is four 
rings or years, to an increase of 1 inch in circumference, or about 
1 inch of diameter in twelve years. The tree abov£ mentioned, 
which measured 36 inches, was one of the best grown that was 
observed ; but some, with short crooked trunks, measured more. 
Our housc^was S4 feet wide ; and considerable difficulty was ex- 
perienced in obtaining half a dozen transverse beams long enough 
to support the roof, most^f tlie trees tapering too much. The 
spruces seen near the mouth* of tlie Coppermine, were about 
one-third of the size of those which grew at Fort Enterprize. In 
a few sheltered alluvial sj)ols on the barren grounds, the Betida 
glandtdosa was about 4 feet high, and in a warm crevice at the 
mouth of Hood's River, Lat. 67 xheAlnus glutinosa w'as found 

growing to the height of 5 or 6 feet. 
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Names of the Months in the Copper Indian Language^ adapUA 
to the meridian of Fort E%%terprize. 


. r March, 
1 April, 

f April, 


April, 

May, 


j- DeUanee-chasah. Eagle-moon. 

Bennee-Meeng^thUlah. Dog-rump Moon. The 
month in ivhich deer are run down with a 
dog, owing to a crust' having formed upon 
the ice, sufficiently strong to bear a dog, but 
through which the deer break,* and are im- 
peded. Termed also Crust-moon. 

1 Kntunsee-^harvdn^^nafvrte-^zeUeh* The month in 
which the icicles with crooked tips hang 
1 from the rocks. 


3. 

f May, 

‘I June, 

^ Beimee^akkawzcs * Egg-moon. Laying, moon 

4. 

5. 

^y, 

August, 

Bennee-atchithash. Moulting-moon. 

Bennee aesitziUash. The month in which the 
female rein-deer pass during the dewy nights 
with their young from the coast. 

6. 

September, 

Bennee^arasseetcho. The moon in which the 
large or male rein-deer arrive from the coast. 

7. 

October, 

Bcnnee-awrhawnteh. llutting-moon. 

8 . 

November, 

Bcnnee-tsee-cK Myee. The moon in which the 
foetus floats. 

9- 

f November, 

1 December, 

> Nea^U-tsaiUah* Hoar-frost-moon. Trees cover- 
i ed with festoons of snow. 

10. 

January, 

Nee’4sa-tchofi. The big moon of the earth. The 
long moon. Half the winter. 

11. 

r January, 

1 February, 

1 Nintzee^za^tsillah. The moon of light winds. 

1:2. 

/ February, 
IMarch, 

J Nintee^za^ichoh. Big windy moon. 
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Table X. 


TaMa^ view tfthe Progress Spring in the year 1881 at Fort En- 
tcrprizc^ Lat 64® 28' N.^ Long, 1J6® 6' W, • 



Mean TemperaJtnees, 

lia 

Date, 

Of preced- 
ing Month. 

Of 10 pre- 
ceding 
Days. 

Of maxi- 
*mum for 

10 Daryg. 

Of mini- 
mum ibr 

10 Days. 

Highest tern 
lature with! 
10 Days. 

1621. 
Mar.?. 
10. 
20. 
26. 
31. 
April 1. 

— 1L73 

» o 
— &10 
_23.66 

—3.64 

+ 2.I0 

—13.80 

+ 8.73 

—18*30 

^-33.30 

—15.82 

0 

4 15 
—1 

+ 24 

10. 

... 

48.20 

+ 1&7» 

—2.30 

+ 40 

20. 


—7.00 

+a20 

—10.00 

+ 21 

30. 
May 3. 

+ 4.70 

+13.80 

+ 27.20 

— 0.|0 

+ 45 

a. 


... 

... 

... 

... 

7. 

... 

... 

... 

• 

• 

... 

0. 

0. 

... 

... 

... 

... 

... 



n 

1 





Phevomeva* 


Coloured spirit thermometer in the 
sun 4 Stt". In the shade 4 C** 
4 2 — 2 

+ 46 +6 

+ 22 4 24 

+ 63 4 40 

Smart thaw all day. The snow at 
this time was nearly 3 feet deep 
oil the lakes, and th^jpavincs were 
nearly filled. 

Kajj^lcs seen. Rein-deer makinfjf a 
northerly movement. The fine- 
ness of the weather at this time 
induced the Indians to think that 
the spring, and consequent mi- 
gration of the deer towards the 
coast, liad commenced, but their 
hopes were deterred by the sub- 
sequent cold weather. 

Arctic hares copulating, and begin 
ning to chan^ their fur. 

Temperature in the shade 4^2. 

I Hawks first seen. Young in the 
nests of the Idnereous crow (Coru 
vT/s canadensis). Down of the 
American hare becoming grey. 
Trees thawed. Sap beginning to 
flow. 

Twilight all night. Snow melted 
from the summits of the hills. 
Ptarmigan pairing. Tempera- 
ture in the wade 4 46. 

Larm patches of ground on the aides 
of the hills vinhle, 7 weeks later 
than the same occuxrence atCum- 
berland House, 10^ degrees more 
to the southward. Snow every 
where moist. Temperature in 
the shade + 41”. 

A house-fly seen. 

A merfi^anser seen. Rein-deer mi- 
grating northwards, exactly a 
month later than the Indians had 
predicted, from the fine weather 
in April. 
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Table TL,^Ctmit%nited. 



1821 
May 10.1 


11. 

17.| 


20 . 


>* 

r-i 


+ 81.75 


+ 20.55 


+ 42.90 


+ 37.20 


+ 20.40 


+ 15.00 


+ 52 


+ 52 


PUENOMEXA. 


Two, gulls seen. Berriea of the 
Vaocinium VUU idcsoy Bmpeirum 
nigrum^ and Arbuhu aiptma may 
now be fnithq;red abundanldy^ ha- 
ving withstoM the winter. The 
berries of the F/iccinium fd^/io. 
6t/m ore also veiv fine in flavour 
at present, but so ripe and ten. 
der, that they can scarcely be 
plucked without cnishingbeneath 
the iinror. The ground is still 
frozen, but the snow thaws r^id- 
ly ill the sunshineb Many of the 
Afusci are beginning to sprout, 
and the ca^rm of some Junger- 
mannim are already visible. 

l^ons {Colymbus gladalU) arrived. 

Teals {Anas ereced) killed. Their 
crops were filled with insects 
winch now swarm in the amall{ 
<^vexs. 

The xiMtber for ten days past hasl 
beeiujiiWfiTeeably cold and blow- 
ing, Mit toe arrival of the sum- 
mer lords, shews, that the fine 
weather has set iitto the south- 
ward ; and we were informed by 
the natives, that, on the northern 
shores of Great Slave Lake, only 
to the* southward, the snow 
was quite gone before the lOtb 
of the month. A difference of 
nearly 10 days in the woness of 
spring was noticed in Uie follow- 
ing month, odwdvancing only 30 
nmes to the northwaiSL The 
cold weather enerienced at this 
period at Fort £nterprize, arose r 
from northerly winds, caused, I 
suppose, by the heating of the 
cartn, and conseouently of the 
atmosphere to the southward. 
This cause of northerly winds 
terminated this year about the 
20th of June, by the mund to 
the northward being deared of 
snow, and getting rapidly heat 
Up to this date, there was no ex- 
ternal appearance of v^tationl 
amongst ULe phenogamousplan^ 
except the'^radual evolution on 
^e willow catkins. ' 



Geese arrived (Afuu CanadtntUit 
and hyperborean. Temp. 

Temp, in shade +60**. Plovers 
seen (Charadriue plu/malia). Erio^ 
phorvm flowering. 

Snow nearly gone at Fort Enter- 
prize, but on Point I^ake half' a 
degree fiinher north, and at the 
same elevation above the sea, 
scarcely begun to melt. 

On the 7th, in Lat. about 32 

miles directly north from Fort 
Enterprize, and about 130 feet oi 
greater elcvaticg^ snow had 

scarcely diminished except on 
the bides and summits of the hills 
which are all of small elevaUott. 
The first, or female band of rein- 
deer passed Lat. 0b° at this time, 
their progress over the barren 
grounds being reflated hy the 
uncovering or the lichens. When 
the thaw is ferlher advanced, the 
lichens become too tender and 
pulpy, and the deer resort to the 
swamps to feed upon the hay or 
grass, which, frozen up in the 
end of autumn, retains its sap and 
nutritive lyialities, on the snow 
first melting from around it in 
the spring. In a few days, how* 
ever, the culms become dry, and 
the seeds are shed, the deer by 
that time having reached the 
coast, where the sprouting carieei 
form their food, but are not so 
fattening as the lichens. 

Sudden thawat PointLake, Lat 05 
10'. Eriophorum just burstin N 
forth there. It flowered'ten dayr 
earlier at Fort Enterprizek 
Nole^ The temperatures Up 
to the 10th, are from the 
register kept at Fort Enter* 
pnze; the following obseO- 
vations were made on PoM 
Lake, Lat K« 

Long. 118»-114 W. 
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Table 'K.—Cot^nued. 


Date. 


1891. 
June 19. 


MRon TempenUuire$m 





17 . 

19. 


30. +42.05 


Thermometer at Point Lake rose 
to 78" in the shade. Hard rain. 
Small lakes broken up. foint 
Lake still covered with ice five 
feet thick. Uobins (7Vfrdi» fnt- 
graUivwiU Godwits limoaa Fedoa) 
and dudu hatching. A species 
of martin arrived. It builds a 
nest on the rocky precipices of 
the Imrren grounds, simiiar to 
the nests ef the house-martin in 
England. 

Temperature + 56<>. Calm and 
fine weather. Snow melting fest. 
It lies at present only under the 
sleep dins. The radiation of 
heat from the rocks that bound 
Point Lake is such, that the ice 
is perferated by lanm holes undei 
every precipice. ISy these holeti 
the water nrom the melted snoa 
runs ofil The diminution of ice 
on the lakes proceeds most ra- 
pidly on its under surface, from 
the contact of the wanner water. 
The Sa/iar deaertmrum burst its 
catkins to-day. 

Temi)eraturc G0<’. The streams 
that issue from the melting snoa 
under the predpiceB and £les of 
the hUls, are now mtty lam, 
some of them scarc^y ^mdable, 
and all the v||leys are flooded. 
The ArhutuR tbiima bmn to 
flower to-day.«.jUl the small turds 
are hatching. 

Snow and sleet. Temperature 30" 
to 36". 

Temperature 54". Ice on the lake 
honey-combed from the action of 
the sun. Aihemone eune^olia in 
0 flower. 

+ 78 

... MidbuwmerAay> Dwarf-birch {Be- 
tida gkmduhsa) opened its buds 
to-day. The last or male bands 
of deer have passed to the north, 
a few strollers only remaining- 
+ 60 The ice on roint lAke much de- 
cayed and ^oney-combed. 
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Table X.-^Continued. 




... The ice on the larger lakes in 
Lat. 66**, Iiong. \ \4^ completelj 
broken up. About the 10th or 
19th of this month, the sea-ice at 
the mouth of the Copjieriiune 
River, in Lat. 67*’ 45', is sup- 
posed to have broken up. The 
Dryaa integrifoliay SteUaria Edm 
wardm and EquMCtum arvenae^ 
flowered to-day. EjdkHum spioi- 
tum sending u]) 3'oung shoot*. 

•.. In Ijat. 66** dO'N. iVo/ir relU^dtUa^ 
AlnuB gluHnoaa^ IlippophaS Cana* 
dewis^Andromedatetragona^ Draba 
^9 Draba aiaoi^amA. aljdna^ Pg* 
rola roUmdifolia Saaifraga rmwa, 
fiiva/u, hirculus, and ofJponi{fi>hay 
Tofietda pahtsMa^ Phtia oatraga* 
linoj Pedinddris Nelaonii^ Airnite, 
and Lappanicaj Sdene aeaulia and 
various Willows and Cariceswere 
observed in flower to-day. Thet/if. 
rdpervacemmunia grows in the hills 
here, but was not seen in flower. 
... In lait. 680 on the coast, we hacl a 
severe storm this day, which, with 
frosty weather and snow, con- 
tinued for several days. The 
snow that fell at this time dis- 
ap])eare(l amn, but on the 5th 
... of Septemror a storm set in, 
which clothed all the Barren 
Grounds from IaU 660 to 600 
with snow for the winter. 

... On the 9th of October, the ggsety 
walked over the small lakes be- 
tween Point Lake and Fort £n- 
terprize, which they had crossed 
on the ice in the middle of the 
preceding J une, being an interval 
* of 116 days* The ground was 
this year covered with snow a 
month before the lakes ^ze 
over, so that the ngow lay for 
nine months, and thS^ were oc- 
casional snow-showers in the 
three summer months. 
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By examindliMi of Table III. we permve that the summer 
tsuperature of Fort JSnterprize is ibund at Churcliill» inXAti- 
tude ; the ndghbourhood of the ice which floats in Hud- 
. aon^s Ray undl August, compeqsating, in this case, for a difier- 
cnce of 6 ^ degrees of latitude. The in^heral line, carried 
41 V across to the Qld Continent, passes near to Enontekies. 

^ In no part of the barren grounds did we discover the ground 
to be perpetually frozen. The subsml, however, at York- 
Factoiy is always frozen, a rircumstance which is also to be at- 
tributed to the constant presence of ice in the Bay during the 
summer. The thaw at York (Latitude 57°) in September, was 
observed to penetrate three feet 

In Latitude 65° the sap of the spruce-tree freezes early in Oc- 
tober, and in a short time the wood becomes as hard as a stone, 
die cliips produced by a highly tempered hatchet being rimilar 
to saw-dust. The hatchets are speedily broken in tliis employ- 
ment, wliich renders the Indians anxious to find dead and dry 
trees for winter use ; and to procure a constant supply of tliis 
kind of fuel, they occasionally set fire to a clump of trees, ex- 
pecting to find their trunks fit fur use in two or three years. . 

At Slave Lake, where our attention was directed to this sub- 
ject, the sap of all the other trees, and of the juniper-bush and 
other shrubs, was observed to freeze equally with that of the 
white spruce. The power of the direct rays of the sun upon 
the trees, causes them to sliew signs of returning life before the 
earth acquires any warmth, and the ground about the roots of 
the larger trees ii> first cleared of snow, and tlwwed. 

Having, in the preceding details of climate, mentioned the 
mrcumstances most likely to influence the distribution and 
growth of vegetables in the districts travelled through, I may 
remark, that the agency of man, so powerful in modifying the 
appearance of the vegetable kingdom in other quarters of the 
globe, is scareely to be detected in these remote lands. Culri- 
vation of the ground is entirely confined to a few small gardens 
at the fur-posts, and the utmost effect tliat can be ascribed to it, 
is the introduction of a few herbs from Canada and Europe, 
along with the CereaJea and culinary vegetables. The majority 
ef the introduced plants is perhaps comprised in the following 
brief list of the species, which were found only in the direct 
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trading, route ; but several, eveft of these, nevertheless be 
indigenous. BUtum capHatumt Veromea perignmot 
Firginictts, ffordettmjudatum) Jfyosoiu ktppula, Jtum/HPaeuhii^ 
Ceratimtm viscoaumy Spergi^ nodotOy Euphreuia ng^MnaUty 
jApidUm ruderalCy jitripleae , CTrtica graeitis. 

The only mode in which the arts and custaip^ of the nativii . 
affect the vegetable kingdom, is by their setting fire, mtliferi^ 
cidentally or intentionally, to the forests. These fires, trlim 
they eObur during summer in the woody district, ^read rapidly 
through the dry moss, consuming the.sml down to the rocks, 
and are only extinguislied by heavy showers of rain. Several 
years elapse before any thing grows in the district thus laid 
waste. The blackened and branchless trunks of the trees are 
in a season or two stripped of their bark and bleached, if not 
sooner thrown down by the wind. The surface of the ground 
next acquires a little verdure from the Ettnaria hygrometneoy 
Bryum pynfbrmey Didymodon jmrpureumy MffndumHa pdly~ 
morpha and comcoy and some other Musci and Hepaiicce. By 
and by other vegetables take root, and in process of tinsn the 
site of a pine-forest is occupied by dense thickets of slender as- 
pens QPopidus trepida ), The growth of this tree, instead of a 
renewal of the pine-forest, may be attributed rither to a change 
in the nature of the soil, perhaps by the introduction of a greater 
quantity of alkaline matter, — to its winged seeds favouring its 
dispersion,— or to bo^h causes conjoined. The ashes of the 
poplar yield much more alkali than those of any of the pines do. 

Fires frequently spread amongst the dry grass in the plains 
of Carlton House ; but their prindpal efPect there seems tp be the 
production of finer pasture in the following season. They do 
no( seem in general severe enough to destroy the roots of the 
grass, or to burn the* seal. The migrations of the herds of the 
bison or buffalo, are much influenced by the extent and direction 
of these fires. * 
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Table XI. Jrrangement ^Planis gramng in Ute HudtmCs Bajf coun^ • 
iridf'and a^oining Lands, ‘from Lat 53” N., and to tJte v/estward 
^Lonfr 116” W. 


CftiM IHD Fa- 

MILIM. 

Total of Spe- 
cial. 

i 

ll 

Barren 

Gioiinds. 

Common to | 
both districts. ! 

Claisri AMD Fa- 
milies* 

Total of Spe- 
cies. 

A 

•8* 

ll 

Barren 

Grounds. 

Common to 
both districts. 

CL. i. ACOTYLE- 

M 


■■ 

M 

Lichemrs. * 


■ 



DONES, - 

t5T'l 

96 

138 


Alectoria, 

1 

■ 


1 


■ll 



■M 

BlITnitlffipi 

2 



2 

Okd> I- Fditgi. 





Comicularia, 

6 

B 

6 

SphsriiB 

2 

2 



Usnea, 

3 

1 


1 

Hysterium, 

1 

1 



Collema, 

2 




Amicus, 

3 


3 


. 


RS 



Cantharellus, 

1 


I 




19 

E9 

38 

Lycoperdon, 

2 

1 


1 



B 

is 


SchisophylluRi, 

1 

1 



III. Alom. ^ 





Dasdalia* 

i 

1 



Oicillatoria, 

1 



1 

Polyporiu, 

5 

5 



Conferva, 

2 

1 

1 


Hydnutn, « 

,1 

1 



Ulva, 

2 


2 


Thelcphora, 

2 

2 



Fucusp 

7 

1 

6 


Tremella, 

2 


■1 







Peiiza, 

2 

2 


Hh 


12 


Bm 

1 

Erincum* 

1 

1 

■ 




BP 

HI 




ess 

B 


IV. Cbaracbm. 


HI 

Hjjjl 



24 

D 

B 

s 

ChaiBp 

1 

B 

B 


IL Liohrhri. 


B 

B 


V. HsPATica'. 


EH 



LeprarUp 

2 


1 

BV 

Riccia, 

1 

1 



Arthonia, 

1 

1 



Jungermannia, 

13 

■i 

10 


SpUoma, 

1 

1 



Maichantia, 


D 


1 

S^oiinap 

1 


1 



B9 

B9 



Gyalecta, 

1 


1 



13 

■9 

H 

1 

Lecidea, 

24 

10 

12 

2 


B 

HS 

mm 


Calidum, 

4 

2 


2 

VI. Mdici. 





Gyropborap 

7 

f 

4 

3 

Voitia, 

1 


1 


Op^pba, 

2 

2 



Andrea, 

1 


1 


Verrucaria, 

2 

2 



Sphagnum, 

2 



2 

Endocarpon, 

2 


D 


Gymnostomum, 

1 


1 


Thelotrema, 

1 


H 

1 

Anictangium, 

1 



1 

Variolaria, 

1 


n 


Tetraphisp 

1 

1 



Urceolaria, 

1 


H 


SphlacKnum, 

10 

J 

9 


Lecanora, 

22 

Kl 

Bl 

5 

Aaplodon, 

1 


1 


Pamelia, 

14 


■a 

S 

Encalypta, ** 




2 

Bonenip 

3 

1 

1 

1 

Wcisi^a, 

H 

1 



Cetzariat 

7 


4 

3 

• Grimmia, 

B 


2 

1 

Peltidea, 

2 

1 


1 

Syntrichia, *1 

HI 




Nepbromat 

2 

1 


1 

Darbula, > 

Kl 

ma 

2 

1 

EvernlBf 

1 

1 



Tortula, ) 


■1 



Dufouret, 

2 


2 


Trichostomum, 

1 

H|| 


1 

Cenomycep 

EEl 


2 

8 

Dicranum, 

12 


9 

1 

Ceranla 

1 


1 


Fissidens, 

1 



1 

' Btaaodaulon, 

1 



1 

Didymodon, 

1 


1 


Spbmphoron, 



I 


Orthotrichum, 

7 


2 

3 
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CliAflSl AVD Fa« 
Mulls. 


Musci. 

Bartramia, 

Webeni, 

Funaria, 

Meesia, 

Timmia, 

Pohlia, 

Bryum, 

Mniam, 

Climaciuih, 

Neckera, 

Leskea, 

Hypnum, 

Polytrichum, 


VII. Fuices. 

Poly podium, 

Woodsia, 

Athyrium, 

Nephrodlum, 

Ptcris, 

Cryptogramma, 


VIII. Lycopodihu. 
Lycopodium, 

IX. EQUlBBTiCBJ.. 
Equisetum, 


CL. 11. MONOCO. 
TYLEDONES, 

Obd. I. Gbaminem. 
Hieroehloe, 
Oryzopiis, 

Stipa, 

Aira, 

Trisetum, 

Deschampsia, 

Dupontia, 

Pleuropogon, 

Elymus, 

Festuca, 

Poa, 

Beckmannia, 

Avena, 



ClaSSBS AMD Fa- 
JIILIIS. 


Gbaminba. 

Bromus, 

Hordeum, 

Calamagrostis, 

AgrostiSf 

Colpodium, 

Phippaia, 

Alopecunis, 


II. CrPEBACBiR. 

Eriophorum, 

Scirpus, 

Kleocharis, 

Kobresia, 

Carex, 


HI. JUNCET. 
J uncus, 
Luzula, 


IV. MBLAKTHACEii:. 
Tofieldia, 

V. Aspabaoe^. 

Smilaeina, 

VI. Asphodble^u 
Allium, 

VII. LiLIACBif. 

Lilium, 

Uvularia, 

Zygadcnus, 


VIII. Ibidem.. 
Sisyrinchium, 

IX. Obchide^. 
Habenaria, 
Neottia, 
Corallorhiza, 
Calypw, 
Cyiiripedium, 
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MB 


CUMaAMfi Fa- 


4 

PS 

§1 

5| 
B 1 



• 

lii 


■1 

Mltilllf 

% 


il 




vl 

si 

r 

li 

h 



HHli 

u 

U 

II 

Comi 

both 

& AaoMut. 





Vlll. CHRBOPOOaA. 

ml 



■ 

> <Mta, 

1 

1 





1 


■ 

LtHHIB, 

2 

2 



Atrlplez, 


1 



Twirt, 

1 

1 



B 

2 

— 

H 


B 

E 



Plantago, 

B 


— 

H 

XL JoNOAomiiF. 

■ 

H 



s 

2 

1 


Trigloehin, 

Mm 



2 



B9i 1 

mm 




X. PLUMBAaiNKA. 


4 












XIL FLUTtALU. 


Hi 



Statice, 

1 



J 

Potamogeton, 

1 



2 

XL Pbimulacr^ 











1 









Lysimachia, 

1 



CL. III. DICOTY- 





Primula, 

4 

3 

1 


LEDONES, 

425 

278 

85 

62 

Androaace, 

2 


1 

1 


Dodecathcon, 

1 

1 



ObD. I. COMIFEB^. 

HI 




Trientalij, 

1 

1 



Pimu, - 

Mm 

4 


1 

Glaua, . * 

1 



HI 

JuniperuB, 

VI 

1 


1 


10 

6 


B9 

Thuya, 

■1 

1 




2 

B 


B 

g 


53 

XIL Lemtibulabuf. 









UtriciiJaria, 

1 

1 



11. CoBTLAdUC. 

^3 


ml 


Pinguicula, 

2 

1 

1 

i 

CoryluB, 

1 


n 

H 


3 

2 


H 

ni. siLiGiii^. 



^^9 














Salix, 

so 

20 

8 

2 1 

Xlll. Labiatt. 



^m 

^m 

Populua, 

2 

2 


Lycopua, 

3 

3 

^m 


Alnus, 

1 




Menthd, 

1 

1 



Betula, 

3 

2 



Stachys, 

1 

1 

^^1 


Myiica, 

1 

1 


HI 

Dracocepbalum, 

1 

1 





m 


Scutellaria, 

1 

1 

^^1 



Qj 

25 

i 

D 


7 

M 

9 

9 

IV. Ubticia. 










Urtica, 

M 

1 

■ 

m 

XIV. ScROPHaLARIKit 
Euphrasia, 

a 

M 








* 



V. Elbaohi. 

HH 




Bartbia, 

Kl 




Eleegnua, 

BV 

1 


1 

Rhin'anthus, 

H 

HB 



Hlppophae, 




Fedicularib, 

10 

Bh 

6 

1 





Veronica,' 

1 1 









1 1 





D 

1 

■ 

n 

» 

s 



1 

VI. Sauta&ba'. 

■ii 


S 

■ 


||H 


0 


Comandra, 

2 

2 

■ 

■ 

XV. Boragine^. 

s 




VIl. POIVOONBJE. 
Polygonum, 

2 

1 

■ 

1 

Myosotia, 

LUhoa|)ennuin, 

B 



1 

Bumcx, 

3 

2 




5 

4 


1 

Oayria, 

1 


1 








6 












































CipAMMaitd Fa- 


XVI* Htdeopbyali^ 
£utocR« 

XVIL PoLBMOHUCEA 
Phlox, 

XVni* Gphtiamia. 
Swertia, 
Gentuna, 
Menyanthes, 


XIX. Apocixb^. 
Apocynum, 

XX. Ericin^. 
Kalmia, 
Rhododendron, 
Menziesia, 
Azalea, 
Andromeda, 
Arbutua, • 
Ledum, 
Empetnim, 


XXI. Vaccinia. 
Vaccinium, 
Oxycoccos, 


XXIF. MONOTROPBiT. 
Pyrola, 

XXIII. Campaxula- 

CB^. 

Campanula, 

XXIV. CoMPoaiT^. 
1. CicAorarecp. 
Sonchua, 
Leontodon, 
Tioximon, 
Hierodum, 
Crepis, 

9. CinaracepkoitBm 
Sauaauria, 

3. Cvymbtfira, 
Tanacetum, 
Artemisia, 


lii! 



Claibu axd Fa- 
MiLixa. 


Composite. 

Antennaiia, 

Erigeron, 

Tusbilago, 

Senecio, 

Cmeraria, 

Aster, 

Solidago, 

Ainica, 

Grindelia, 

Chiysanthemum, 

Achillea, 


XXV. VALBRlANBiL. 
Valeriana, 

XXVI. RoBIACBiT. 
Galium, 

XXVIl. Capripoli- 

AC1.T. 

I iinnffio, 

Capiifolium, 

Xyloateum, 

Symphorium, 

Viburnum, 

Cornua, » 


XXVIII. ARALLf. 

Aralia, - j 

XX1X.UMBBLLIFFRJ 
Cicuta, 

Smyrnium, I 1 

Heracleum, 1 


I XXX. Haloraofj. 
I Hippurib, 

Mjriophyllum, 


XXXI. Onaoraria. 
Oenothera, 
Epilobium, 




















































XXXII. Pafilionac. 
Thermopiis, 



XXXIV. Groiiular. 
Ribef, 

XXXV. Saxifiiaob^. 
Sazifraga, 
Chrysoapleniuin, 
Patnaasia, 


XXXVI. Rhamnr^e. 
Rhamnua, 

XXXVII. AcaRACBiT. 
Acer, 

XXXVIir.GBRAVIAC. 

Geranium, 

XXXIX. LiMBiK. 





e ‘1 


if 

^ & 

A £ 

1 


1 


1 


2 


1 


3 

3 

S 

1 



CABTOPHYLLBiE. 

Spergula, 

Cerastium, 

Arcnario, 

Stellaria, 


XLf. ClBTB^. 

Iludsonia, 
XLII. VfO&ACB^f. 
Viola, 

XLIII. PoLYOALBiV. 
Polygala, 

XLIV. CauciPBRiE. 
Nfjturtium, * 
Barbarea, 

Brayo, 

Platypchilum, 

Eutrema, 

Turritis, 

Arabia, 

I Parrya, 
Cardamine, 
Vesicaria, 
Draba, 
Cochlcaria, 
Capsella, 
Sisymbrium, 
Erysimum, 
fLepidium, 


XLV. FuMARKr. 
Corydalis, 

XL VI. PaPAV BRACED.. I 
Papaver, - | 

XL VII. NvMPaJT.AC. 
Nuphar, 
Sarracenia, 


XLVIII. RabditcuIi. 
Thalictrum, 
Anemone, 
RanuncuIuB, 
Caltha, 

Coptis, 

Aquilegia, 

Actaea, - i 


Itld! 


1 1 

4 2 1 

8 3 5 

7 4 8 








bothdiatzIctB. 
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RemarTce upon TeMe XI.— Hie materials the preoediiig 
Table ate prindpally derived firmn the Botasucei jApjpen^ to 
Captain Franklin’s Narrative^ which has furnished upwards of 
700 of the species. To these, 6S pheenogamous plants have 
been added from Pursh, that were collected at Hudson’s Bay 
by Tilden and others, and are preserved in the Sheittrdian 
and Bankfiian herbaria. The most nwtherly of Michaux’s plants 
being collected to the southward of Latitude 53% do not enter 
iato our list; and the plants collected byiNelson and Menzies 
on the North-west coast, being from countries to the westward 
of the Rocky Mountains, and for the most part too far to the 
south, are also excluded. Thirty-three species, however, of 
phasnogamous plants, from Mr Brown’s Bata/mcdl Appendix to 
Captain 'Parry’s first voyage, have been added to the column 
headed “ Barren Grounds," together with seven from the her- 
baria made in Captiun Parry’s second voyage, and a few from 
Mr Brown’s List of the Plants neglected by Captain Bossj ma- 
king the entire list in the Table amount to 840 plants. 

The collections of Captains Parry and Ross compensate for 
the loss of tile summer cdilection of 1821, in Captain Franklin’s 
journey. 

Tlie structure of the Table is too umple to require explana- 
tion. The Woody Districts extend from Latitude 63^ or 54** 
to Latitude 64” south, or nearly to Fort Fnterprize. The Bar- 
ren Grounds horn Latitude 64° to the most rortiierlj parts visit- 
ed, or to 74°. By adding the plants in the last column to those 
in either of the two preceding ones, the whole vegetation of tiiat 
district, ah far as detected, is found. 

The phscnogainous plants in the preceding Table stand thus : 

Wsody Region. , Barren Grounds. Total. 

427 190 538 

there lieiiig 79 species ccminioi^ to the two districts. 
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Table XII. 


.... 

Woody Diatrici, 

Barren Groandsy 

Laneaaier ^SVrattesI 

• 

Lot. 634’-s64*. 

LaL 64*--70^ 

about Lot* 74**. 1 

Names of Families ar- 


^ .*8 1 




^ ‘8 

railed in the order oi 
the^umbers of their 

1 

Prop, borne 
a Family to 
the Fhenoga- 
mous Plants 
the District 

I 


1 

Prop, borne 
a Family to 
the Phenoga- 
mous Plants 
the District 

Species which inhabit 
the Woody District. 

6 

5Z5 

e& 

*8 

Prop, boi 
a Family 
the Phen 
mous FIs 
the Distr 

S' 

PHaNEUOOAM.ff., 

427 

1 : 1.26 

190 


70 


DiqOYTl.EDOXE 89 

340 

147 

1 : 1.29 

6C 

1 : 1.40 

Monocotyledokeb, 

87 

1 : 4.79 

43 

1 : 4.37 

20 

1 : 3.50 

Compositas 

Salianas, 

62 

1 s 8.21 

22 

1 : 8.64 

5 

1 : 14.00 

20 

1 : 14.72 

12 

1 : 15.83 

1 

1 : 70.00 

Kosacete, 

20 

1 : 15.26 

7 

1 : 27.14 

4 

1 : 17-50 

CyperacecB) 

28 

1 : lfi.25 

11 

1 : 17.27 

4 

1 : 17.50 

Gnmineflc, 

22 

1 : 19.41 

21 

1 : 9.05 

14 

1 : 5.00 

Cruciiiezie, 

20 

1 : 21.35 

«0 

1 : 9.50 

11 

1 : 6.36 

Hanunculacem, 

20 

1 : 21.36 

9 

1: 21.11 

5 

1 i 14.00 

Papilianaceee, 

18 

1 : 23.72 

8 

1 : 23.75 

2 

1 : 35.00 

Saxlfhiffese, 

Caryophyllee, 

16 

18 

1 : 2&4C 

1 s 32.(14 

15 

13 

1 : 12.66 

1 ; 14.61 

10 

6 

1 1 7.00 

1 1 1 1.66 

Ericina*, 

1^^ 

1 : 35.58 

10 

1 t 10.00 

1 

1 1 70.00 

Sksrophularine, 

]1 

1 : 3a82 

7 

1 ; 27.14 

1 

1 : 70.00 

Orchideoe, 

11 

1 : 38.82 

1 

1 : 190.00 



Caprifoliacee, 

10 

1 : 42.70 



— 


Grossularive, 

a 

1 : 47-44 

i_ 





Juncese, 

8 

1 : 63.38 

6 

1 : 31.66 

2 

1 : 35.00 

Primulaceo!, 

8 

1 : 63.38 

4 

1 : 47.50 





Coniferoe, - i 

8 

1 : 5.3.38 

2 

1 : 95.00 



Labiatoe, 

7 

1 : 61.00 

.1 




Violoceoe, 

7 

1 : 61.00 






Vaccineee, 

c 

1 : 71-16, 

3 

1 : 63.33 

- 


Gentianese, 

0 

1 : 71.18 

... 




Polygoneo?, 

6 

1 : 85.40 

3 

1 : 63.33 

2 

1 : 35.00 

Monotropeoe, ' - 

6 

1 : 85.40 

2 

1 : 95.00 

... 

— 

Oniuparke, 

Umbiellifcnr, 

4 

4 

1 : IO6.75 

1 : 106.75 

2 

1 : 95.00 

— 

— 

Aroidese, 

4 

1 : 106.75 


— 



Lentibularisr, 

3 

1 : 143.33 

1 

1 : 190.00 

- - 

.1.. 

Melanthacesp, 

2 

1 : 213.50 

2 

1 : 95.00 



Junca^pnens 

2 

1 : 213.50 1 

. 2 

2 :« 95.00 



Plantagineoe, 

2 

1 : 213.50 


1 : 190.00 

... 


Campanulaces*, 

2 

1 : 213.50 


1 : 190.00 

1 

1 : 70.00 

Elea^i, 

2 

1 : 213.50 


1 : 190.00 



Polygalesp, 

2 

1 : 213.50' 


1 : 190.00 



Plumbagincn.% 

1 

i : 427.00 


1 : 190.00 



Fapavcraceoe, 

— 

— 


1 : 190.00 

1 

1 : 70.00 


The following families, as well as those distinguished in the 
preceding list by blank spaces in the column headed “ Barren 
Ground,'’ were not observed to extend beyond the wooded dis- 
trict. 
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7 families of two qxidcsy 

Asjihodelcfle Bantaleae Chenopodeae 

Valcrianee llubiacese Fumareie 

Nymphieacefc 

And 13 families of one species, 

Irideoe Fluviales Cotylaceee 

Urticcoe Hydrophyllete Palemoniaceie 

Apocinca* Araiic Khamneie 

Aceraceic Gcraniaccou Linetc 

Ciatee « 

Table XII. is oonipiled from Table XI. The oohimn head- 
ed Lancaster Straits'* is from Mr Browri^s Botaniedl AppendUc 
to Captain Ptm'ifa First Voyage^ with the addition of two Cm- 
rj/vTiF and one of the CaryophyUem from his List of Captain 
Rosas Plants . 

Table XIII.— /Vine^oZ Families tf Plants in the Three Dis- 
tricts^ arranged in the order the Number of their Species. 

Woody JJUirict. 

Compo&itoi 
SaliciiuD 
Rosaccfe 
Cyperaceaj 
Graminese 
Cnicifcrae 
llanunculacco* 

Pajiilionacea^ 

Saxifra^ae 
Caiyophyllese 
Ericinu* 

Scrophularinoc 
Juncese 
Volygoneix* 

Chatham, 

January 1. 18^. 


COBBIGEMTDA. 

Face 200 . Tab. 1 . iinsert liongvof Winter Island, W.; of Igloolik, 82 |^ W.{ 
and of MclviUe Island. 1 ir W. 

F. 202 . Tab. II. col. 3 . for L.at. 00 ^ near Fort Enterprise, read Lat. 64 *; and 
in col. A, for Lat. 64 J* retJtd lat. 661 ° Winter Island. 

P. 203 . Tab. IH. line Near Fort Enterprize, for lat. 64 ® read Lat. 64 ®; luid 
in line Melville Island, for Long. 11 ® read 111 ®; and in a line 
with EurojH! col. IjOiig. imrr/ K. 

1 ‘. 206 . Tab. VI. line 2 d ortitle,/>r Lat. 68 ® 67 ' tead 63 ® 67 ' 

V. 224 . Tab. XI. line 2 d of title, for westward read eastward 

q 2 


Barren Grownds. 


Compositae 

Gramincie 

Crucifene 

Saxifragcflp 

Caryophyllese 

Salicinse 

Cyperacese 

Encinse 

Itaniinculneese 

Papiliunacea* 

Rosace^u 

Scrophularinse 

■Tunceee 

Polygoneae 


iMneaster ^traUe. 


Gramineoe 
Cruciferes 
Saxiiragece 
Caryophyllese 
Compositse 
' Cypcraceoe 

- lianunculacem 
Rosaceie 

' Papilionaceae 
-• Jiinccse 
\ Polygoneae 
Salicmae 

- Scrophularinae 
I Ericinik 
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Abt. Ih^Tables iff Summer Temperatures observed in Spitx- 
bergm bp Captain Frahklis and Captam Bvchah. 

Xhe ' following Tables o& summer temperatures, observed 
during Captain Franklin's voyage to Spitzbergen with Cap- 
tain Buchan, communicated to us for publication in tlie Philo- 
sophical Journal, are important, not only as connected with the 
climate of Spitzbergen, but also as illustrating some of the views 
taken of climate by Dr Richardson, in his very interesting and 
able memoir, On the Climate and Vegetable Productions of the 
Hudson's Bay Countries," also published in the presem. Number. 


TABLE of Temperaiurea taken, 09 i board H. M. S> Trertt^ 


Captain FranJclin. Ohaervationa made every lumr^ and the 
da^y means deduced from the observations. 


Month;* 

Temp. 

Atpio- 

sphere. 

Temp. 
Sea at 
surface. 

Month. 

Temp. 

Atmo- 

sphere. 

Temp. 
Sea at 
surface. 

Month. 

Temp. 

Atmo- 

sphere. 

Temp. 
Sea at 
surface. 

June 1. 

24?8 

27^7 

July 1. 

39!o 

33r6 

Aug. 1. 

.35!8 

37!5 


2. 

22.0 

28.1 

2. 

37.3 

33.7 

2. 

31.0 

30.9 


3. 

24.0 

28.7 

3. 

36.6 

33.8 

3. 

.34.6 

37.6 


4. 

29.4 

.31.1 

4. 

36.2 

34.1 

4. 

3a4 

37.3 


5. 

32.4 

3:<.ri 

5. 

36.6 

.34.1 

5. 

33.9 

37.3 


(j. 

29.2 

.30.1 

6. 

34.6 

34.3 

6. 

.36.1 

.las 


7. 

30.8 

31.1 

7. 

33.8 

34.5 

7. 

36.6 

37.3 


8. 

32.1 

31.0 

8. 

34.8 

32.0 

8. 

36.1 

30.9 


a. 

32.5 

27.6 

9* 

32.8 

30.8 

9. 

37.3 

.37.1 


10. 

32.2 

30.8 

10. 

36.1 

31.2 

10. 

35.8 

36.9 

1 

11. 

37.4 

. 34.9 

11. 

38.7 

31.5 

11. 

37.3 

.37 0 


12. 

37.7 

35.0 

12. 

36.7 

31.5 

12. 

38.9 

30.2 

o 

13. 

34.8 

30.2 

la 

30.3 

31.4 

1.3. 

30.7 

.36.5 


14. 

36.8 

30.0 

14. 

39.1 

32.2 

14. 

35.0 

30.9 

f 

15. 

43.0 

30.8 

15. 

37.0 

.32.7 

15. 

.37.4 

30.9 

•3 - 

16. 

36.9 

31.6 

16. 

36.8 

32.3 

16. 

33.5 

35.7 

•a. 

17. 

35.6 

30.3 

17. 

36.3 

32.7 

17. 

32.1 

36.9 



30.2 

30.7 

18. 

36.4 

32.8 

18. 

32.2 

.30.1 


19. 

30.9 

30.5 

19. 

33.3 

32.2 

19. 

31.9 

35.9 

s 

20. 

3a3 

30.9 

20. 

34.9 

32.3 

20. 

29.5 

.35.9 


21. 

36.4 

30.5 

21. 

33.9 

32.2 

21. 

31.6 

34.0 


22. 

36.8 

30.0 

22. 

33.2 

31.8 

?2. 

33.3 

31.5 


23. 

36.3 

30.7 

2a j 

37.1 


2.3. 

31.5 

35.5 


24. 

35.5 

32.8 

24. 

35.8 

32.0 

24. 

33.1 

36.1 


25. 

31.5 

32.7 

25. 

34.7 

31.5 

25. 

37.6 

37.3 


26. 

34.9 

33.2 

26. 

33.6 

31.8 

26. 

35.8 

36.1 


27. 

32.4 

32.7 

27- 

34.4 

31.7 

27. 

30.7 

35.2 


2a 

36.2 

33.0 

28. 

.36.2 

31.0 

28. 

.30.8 

35.4 


pa 

37.3 

33.0 

29. 

30.1 

32.5 

29. 

31.4 

35 5 



39.0 

33.6 

30. 

39.8 

35.1 

30. 

.30.4 

3a6 

w 

m 



.31. 

34.6 

34.7 

31.1 

31.3 

35.8 

1 Means, 

33".73 

31^22 

Means, 

35*’.98 1 

as^oo 

]lleans, 

33**.80 

36‘'.40 










Summer Temperature of Spitzhergen. SS3 

Mean Temperature qfthe Air Jbr 10 or 11 days^ iaieen on board 
H. M. S. Trento Lieutenant FraedeUn^ in the year 1818, ed 
SpUssbergen.^Mean8 deduced Jiom hourly obeervaiions. 


Date. 

Means 
of 10 
days. 

SUuaNon. 

Lat. 

Long. 

May 20-31. 

32.°66 

76*30 

12‘ OE. 

June ^1^10. 

29.02 

79 45 

10 0 

... 11-20. 

36.55 

79 55 

10 0 

... 21-30. 

35.63 

79 55 

10 0 

July 1-10. 

35.78 

80 0 

10 15 

... 11-20. 

36.75 

80 25 

10 30 

... 21-31. 

35.40 

80 15 

11 15 

Aug. 1-10. 

35.06 

79 45 

9 45 

... 11-20. 

33.85 

79 40 

9 45 

... 21—31. 

32.50 

79 40 

9 45 


Mean Temperatures Jbr the Summer, Jume^ July and Au^u^t^ 
shewing iJuxt Latitude is of less importance in a Maritime 
Climate in Summer. 


1 

Place. 

Temp, 
of Atmo- 
sphere. 

Latitude. 

Longitude. 

Year. 

Spitzbergen, ...... 

Melville Isliuid,... 

34!50 

80 ON. 

o / 

10 OE. 

1818 

37.11 

74 45 

no ow. 

1820 

Winter Island,... 

35.23 

69 30 

82 30 

1822-3 

Igloolik, 

32.37 

66 15 

83 0 

1821-2 


Mean Temperature of Warmest Month 


S|)it£liergen, 35MI8 July. 

Melville Island, ...... 42.41 July, (climate partly continental). 

Winter Island, 40.00 July. 

IgWik, 36.60 ^Aug. (July, 36®.50). 


Art. III. — Table of the Temperature of the Sca^ at various 
depths^ made during Captain Franklin's Voyage to Spitz- 
b^gen with Captain Buchan. 

Mai/ 26 In I.al. 76“ 48' N., Long. 12“ 26' E., a bottle was 

attached to a line, and let down to the depth of 600 fathoms. 
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It came up filled with water, having a temperature of 43% the 
temperature of water at tlic surface of the sea being then 83% 
and of the atmo^herc Small jneces of ice were floaung 
round the ship, and the land, of SfHtzbergen was distant 6- or 7 
leagues. 

The following observations were made on water brought up 
from difierent dcptlis, in a Icadcn-boii prepared on the sugges- 
tion of Mr Fisher, with two valves which remained open in de- 
scending, but were closed in the ascent. 


■ 


--- 

Temp. 

Temp. 

l)ej|)th to 


Date. 

Ijat. 

I^ng. 

of water 
at aur- 

of water 
brought 

wliiw the 
vessel was 

IIemarkb. 




lai'e. 

up. 

let down. 


181B, 

o / 




h^uthoms. 


June 20. 

79 e«N. 

11 9S£. 

81.6 F. 

31.0 F. 

24 

At the bottom. 

21. 

70 56 

11 .30 

30.0 

31.0' 

19 { 

Du.; ship surround- 
ed by ice. 

Do. 

22. 

60 0 

11 14 

30.0 

31.0 

33 ^ 

2& 

70 50 

10 12 

31.5 

32.5 

21 

Do. ; beset by ic*e. 

25. 

70 51 

10 0 

33.0 

34.0 

(>0 

At the bottom. 

... 

... 

... 

33.0 

34.0 

( 

Clear water near the 
land. 

At the bottom. Clear 

2a 

70 44 

0 33 

34.0 

34.0 

■"{ 

water some miles 
from the ice. 

27. 

79 fili 

10 0 

34.0 

34.5 

72 


20. 

70 51 

10 0 

34.0 

34.0 

17 


... 

... 


34.0 

34.0 

19 { 

Near Llie land in a 
current. 

July 6. 

74 48 

10 15 

34.0 

34.5 

34 

At the bottom. 

7. 

80 18 

11 10 

33.0 

38.0 

120 

Do. ; beset by uv. 

a 

80 20 


31.6 

3b.5 

1.30 

Do. do. 

0. 

80 20 


30.5 

35.5 

no 

Do. do. 

10. 

80 10 

11 24 

.32.0 

3ao 

no 

Do. do. 

11. 

80 22 

10 30 

32.0 

36.0 

120 

Do. do. 

12. 

80 20 

11 7 

32.0 

35.8 

145 

Do. do. 

1.3. 

80 22 

10 2 

32.0 

35.5 

235 

Do. 

14. 

80 20 

10 45 

32.0 

35.5 

233 

Do. ; beset by ice. 

15. 

80 27 


32.0 1 

sao 

108 

Do. 

10. 

80 20 

11 25 

38.5 1 

36.3 

173 

Do. 

17. 

80 27 

11 0 

34.0 

35.5 

285 

Do. ; beset by ice. 

^■19 

80 20 


32.5 

38.0 

331 

Do. dc». 


80 24 

11 14 

31.5 

38.5 •' 

103 

Do. do. 


80 21 

10 12 

32.5 

33.5 

108 

Do. do. 

21. 

80 14 

11 12 

32.5 

35.3 

05 

Do. do. 

22. 

80 13 

11 31 

31.0 

35.8 

83 

Do. do. 

23. 

80 15 

11 36 

32.5 

38.8 

73 

Do. do. 

25. 


11 40 

32.5 

36.0 

Oli 

Do. do. 

26. 

80 20 1 

11 25 

.32.6 

36.0 

56 

Do. 
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Aar. IV.~Ort tfie Fog of" the Polar Regions, By Professor 

Hamsteex. (Continued from page 93. of this Volume). 

If nDSON's Bay and Straits, Baffin's Bay, and the sea around 
Greenland, are distinguished, in a remarkable manner, by a 
thick fog, which almost constantly prevails there. Captain 
Parry suffered much inconvenience from this fog, when he got 
into Lancaster Sound, and into the Straits discovered by him, 
which he calls Barrbw's Straits ; and the more on this account, 
that the compass ceased here to have any fixed direction, or, as 
the seniors say, it wandered. 

Lieutenant (now Captain) Franklin, too, if 1 remember right, 
experienced the same thing on his land expedition, along the 
northern coasts of America on the Polar Sea. Captain William 
Scoresby's explanation of ^-the origin of this fog seems very ad- 
missible, though there may be found other circumstances con- 
curring to the production of the same effect. A siiliilar thick 
fog prevails likewise* in the sea which surrounds Terra del Fuego. 
I have mentioned already, that Don Antonio de Ulloa says, 
in his letter to Mairan, that, in sailing round Cajie Horn, 
he found only a few moments when he could obtain a slight 
glance of the sky. As the same fog is neither so thick nor so 
constant in other places of the same latitude, in Behring's Straits 
for instance, or south from the Cape of Good Hope, it is not 
im]x)ssible that the streaming of the magnetic power, or of the 
fxilor lights, here, too, played their part. It is known by exjic- 
rience, that, while ^hesc streamers are flooring, the sky has a 
tendency to become opake and misty. While the ]x>lar lights 
pass through the air, they must have the effect, in penetra- 
ting the watery vajipiirs existing in it, in a transparent state, 
of taking from them their heat, and thereby rendering them 
ojHike. When a solid ‘body jiasscs over into a fluid, or a flClid 
body into a gaseous state, it tfcquircs a greater quantity of heat ; 
and, in acquiring it, thus rubs every surrounding body with which 
it comes in contact, of a part of what they contain. It is thus, 
in warm climates, they cool vessels by surrounding them with 
wet cloths ; so that the cva])nration of the water in the form of 
steam, deprives the vessel of a great portion of its heat. In 
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the same manner has Nature provided for the cooling of the ani- 
mal body, in the time of excessive heat, by the increased per- 
Sfnration, the evaporation of winch preserves it in an almost un- 
changed temperature. Now, as the polar lights are an ex- 
pansible substance, which, id regions surrounding the magnetic 
poles, is continually issuing from the surface of the earth, even 
at times when we who lie at a distance from these points perceive 
nothing of this, it may be conceived, that this stream, in passing 
through the atmosphere, is continually lowering its temperature, 
and thus, in decomposing the watery vapours, producing fog. 
In this manner, too, may be expltuned another well known pheno- 
menon. It might be expected, that, in the same parallels, the 
mean temperature would be every where nearly the same, as 
the length of the day, and the height of the sun, depend alone 
on the latitude. But this is by no means the case. In that 
parallel which passes the 60th degree north latitude, the tenu 
perature is the lowest in Hudson's Bay, and at the south 
point of Greenland. As we approach the coasts of Norway it 
rises, and in Christiania and Stockholm, is about + 5°. In 
Petersburgh it has begun to descend, and the farther we ad- 
vance to the east it becomes the lower ; so that a Siberian 
cold has become a proverbial expression. Although Cape 
Horne lies in the 56th d^ree of south .latitude, that is 
about the same latitude with Copenhagen, the cold there is in- 
tolerable ; and yet at other points of the same parallel it is less. 
It seems also pretty well proved^ that, in one and the same 
parallel, the^ mean temperature is least in the meridians which 
pass through the magnetic poles, Count^Huniboldt has ren- 
dered this distribution of temperatures subject, in a very remark- 
able manner, to our observation, by connecting, on a chart, all 
the points where the mean temperature is tjie same, by a sort of 
curve lines, which he calls Isothermic Lines. These lines are 
by no means parallel to the equator, as might be supposed, but 
remove to the greatest distance A-om it in the Atlantic Ocean, 
ranking again both in America and in the eastern hemisphere. 
Comparing this chart with the lines of the inclination of the 
needle, in the seventh table of my Magnetismvs der Erde^ it 
will be found that these different lines follow very much the 
same course ; a circumstance which is to be explained in this 
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manner : A greater inclination of the needle proves a smaller 
distance from the magnetic poles, and, consequently, from the 
place from which the polar lights issue. But if this meteor 
has any influence on the temperature, the mean temperature in 
the same parallel must decrease dt the inclination increases ; and, 
consequently, the isothermic lines have the same curvature as 
the lines of inclination. 

It is a matter of experience perfectly well known here in the 
north, which I have found confirmed by the observation of a 
good many years, that the aurora borealis is generally accom- 
panied by strong biting cold. When a sudden cold succeeds a 
milder day, it is often accompanied for the first two evenings by 
the aurora borealis, and likewise by a considerable increase of 
magnetic intensity. These three phenomena are for the most 
part contemporaneous ; but where they are not so, experience 
has taught me, with considerable certainty, to view the one as a 
near forerunner of the other. The magnetic powers seem tlius 
to act a part in meteorology hitherto unknown. Thcre&re, ])er- 
haps, various other powers unseen by us, operating in the great 
chemical laboratory of this globe. The possibility of this ought 
to teach the prognosticators of the weather some diffidence, when 
they imagine that, from the situation of the heavenly bodies, or 
a few circumstances perhaps of little influence, they can foresee 
its approaching changes ; while these are the result of the general 
powers of the globe, acting from the centre to the surface, and 
from pole to pole, excited by the light of the sun and moon, and 
modified in countless ways, by local circumstances of the most 
different nature. 

Is it so, then, that the polar lights have a certain connexion with 
the magnetism of the earth, and the diminution of temperature 
with the polar lights and a higher magnetic intensity P We are 
then, perhaps, prepared to explain the seemingly permanent 
changes of climate in Certain northern regions of the globe, if these 
changes can be actually proved to have taken place. But the 
accurate observation of temperature by the thermometer, is still 
too recent a discovery, and the range of thermometrical observa- 
tions in the same place, too limited, to enable us to determine this 
point with absolute certainty. In the mean time, the surround- 
ing of the east coast of Greenland with icc, for a number of ages, 



S38 Dr Fleming on the British Testaceous Annclides. 

is a very remarkable fact. The magnetic pole in North America 
approaches slowly towards the east ; and ought, therefore, if the 
foregcang possibUilies have any reality, in the succession of ages, 
to surround the northern part of our peninsula with the same 
barrier, by which it has for agqs shut out the east coast of 
Greenland from all participation in the commotions of Europe. 
However desirable this might be in some respects, we cannot 
help wishing, oh other accounts, that this prediction may turn 
out like other prognostications of the weather. 


Art. \.—On the British Testaceous AnneKdes. By flie Rev. 
John Fleming, D.D. F.R.S.E. M.W.S. Minister of Flisk. 

(Communicated by the Author.) 

CONSIDERABLE degree of uncertainty seems to prevail with 
regard to the number of species of the ^Testaceous Annclides at 
present, inhabiting our seas, and the antiquity of those which oc- 
4 :ur in a fossil state. 

Among the recent species, there are a few whicli inhabit sta- 
tions accessible to the diligent inquirer, and afford opportunities 
for invesUgating their structure. Others, however, live in deep 
water, and are seldom found in a condition fit for anatomical 
investigation. Even among those which can be procured in a 
living state, the few which are of ordinary occurrence present, 
in their diminutive size, formidable obstacles to the knife, or 
even the needle and microscope of the physiologist. Nor is 
it to be concealed, that British naturalists have, in too many in- 
stances, confined their attention to the characters furnished by 
the shell, while they have overlooked or undervalued those which 
are exhibited by the other organs of the animal. 

The history of the extinct species which occur in our rocks, 
appears likewise to be involved in considerable obscurity. There 
is so little variety in their form and markings, that it becomes 
extremely difficult to establish definite specific characters. Our 
principal reliance must therefore be placed on the accuracy of 
our knowledge with regard to the strata in which they occur, 
and we must endeavour to derive assistance equally from the 
zoologist and gcognost. A few months ago, an eminent English 
naturalist expressed a wish to know the evidence upon which I 



Dr Fleming on the British Testaceous Annelides. SS9 

aKserted, in the “ Philosophy of Zoology,’’ vol. ii. p. 97. that re- 
lics of the genera Dentalium and Spirorbis had been found in 
the strata belonging to the Coal Formation ; and added, at the 
same time, that he had failed to procure authentic^ examples 
1 rom any rock older dian the Jn^erior Oolite *. 

In the following observations, an attempt is made to give a 
condensed view of the history, not only of the recent species, 
but of those which have become extinct, in order to exhibit the 
changes which this tribe has experienced during the different 
stages of the Earth’s formation. Several circumstances prevent 
me from^ giving the subject all the illustration which may seem 
requisite. The few additional facts, however, which arc here 
recorded, will not fail to interest those who occupy themselves 
with the characters of oiir recent species, or who arc anxious to 
determine the physical distribution of our extinct kinds. 

ti 

I. 

Testaceous Annelides, with the shell free 4 * 

Genus DENTALIUM.— Apex perforated. The shell is round and 

taperinpr. The sides of the body of the animal are furnished 

with tufts of bristles, and at the posterior extremity there is a 

radiated* disc. 

A. Recent Species. 

a. Shell furnished with longitudinal strue or ridges. 

Species 1. D. dentalis . — Shell marked with about twenty striu*. lann. Svst. 
12na. — D. striatum of Montagu, Test. Brit. 405. On the coast of Cornwall 
and Devon, Montagu. 

This shell is about half an bich in length. Diameter at the mouth of the 
shell, where there are a few faint rings, is about one line, and it retrally 
tapers to a tine point. 

2. octanfpdninm . — Shell with eight ribs, and thre^ intermediate strue. Do- 
novan, Br. Sh. V. tab. 162. Lelant, Cornwall, Miss Bocock. 

The number of intermediate strim may serve to rlistinguish it from the 
Dentaliam striatulum'of Clmelin, with which British writers seem dis- 
posed to confound it. 

b. StieU destitute rf kmgilndinal markings. 

3. D. entails . — Commop Tooth Shell. — Shell tapering regularly from the 
one extremity to the others l^inn. Syst. 1263. — Borl. Corn. 276. tab. Ixxviii. 
fig. 5. — Penn. Brit. Zool. iv. pwl45. tab. xc. fig. 154. — Don. Brit. Sh. tab. 4H. 
Common on all our shores, but usually in a dead state. 

The shell is frequently marked with circular wrinkles and bands. It is 
probably an inhabitant of deep water. The shell, inhabited by a 8i])hun- 
culus, the characters of which have not been determined, is frequently 
found entangled in the skate. lines in the estuary of the Forth. 


* Dentalites occur in the Shell Limestone which lies under the Inferior 
Oolite in the vicinity of AVciinar; and in Liiiicstoiio of the coal formation in 
Silesia. SerjnUitcs in Mountain Limestone in Gothland, and in Shell lime- 
stone in different parts of Germany.— £ d. 
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* 

4 . />. Ckuktt — Hnke*B Tooth-— Bodj of the shell contracted towards the 
mouth. Mont. Test. Brit. p. 49G. tab. xiv. fig. 7* Common in the British 
Ghannd, adhering to the sounding-line, Monti^pi. 

The lenj^isabout |thsof an mch. Diameter, where thickest, ^^gth. The 
shell u idiite, subpelludd, glossy, and tapers to a fine point. 

' B. Extinct Species. 

a. Shelljumished mth bngHudinal strias or ridges. 

5. Z>. itriahm . — Shell with 10 or 11 acute, prominent strie, and several 
obsolete intermediate ones. Sowerby*s Mineral Conchology, tab. Ixx. fig. 4. 
Hordwell and Barton Clififs, Mrs Tylee and Rev. Mr Bingley. 

The strue are less distinct and prominent towards the mouth. The inter- 
vening striae, from 1 to 4, are most obvious near the middle of the shell. 
The Imes of growth are numerous and fine. The aperture is circular. 

6. D.dlsouMalttfii.— .Shell with about 20 striae, and intermediate obscure ones. 
Sower. Min. Conch, ib. fig. Sussex, William Borrer, Esq- 

The lines of growth are numerous, distinct and oblique. The mouth is 
elliptical. 

7« D. coa/olum— Shell with about 12.closely set ridges. Sower. Min. Conch, 
ib. &. 8. Holywell Craig, Mrs Cobbold. 

*010 ridges and grooves are nearly equal and rounded. The lines of growtli 
a^ obscure. The aperture is circular. 

8- D. Shell with 7 rounded ridges and grooves. Plate IX. 

Fig. 1. l^elfiist. 

I found thisopecies at Colin Glen in the bed beneath the chalk, and which 
probably corresponds with the Green-sand Formation of England. It is 
about iths of an inch in lengt^ and scarcely ^th in diameter at the 
aperture. The shell is very thidc, and has a considerable curvature. 
The marly sandstone in which it was imbedded, filled the c§ivity of some 
individuals, while others contained a cast of crystalline carbonate of lime, 
mixed with iron-pyrites. The shell itself was changed into a substance 
resembling in its texture the conchoidal varieties of the older chalk. 

b. SheU destitute of hm^vdinal markings. 

9. D. nitens . — Nearly straight ; surfiice even and shining, aperture circu- 
lar ; mouth expanded.” Sower. Min. Conch. Ixx. fig. 1. 2. Highgate clay, Mr 
Sowerby. 

The shell tapers gradually to the smaller end, where it is thickest. It 
reaches an inch and a half in length. 

10. D. enJUMdes . — Slightly arched, sur&cc waved, nearly smooth ; edge 
of the mouth acute; apertures smooth.” D. entails? Sower. Min. Conch, ib. 
fig. 8. Hordwell Clifts, and Stubbington, Mr Sowprby. 

Mr Sowerby entertained some doubt whether this was a fossil sliell, or dif- 
ferent from our 3d species ; but his subsequent addition of the second 
habitat intimated that these had been removed. 

W. D. Nearly straight, quickly tapering, rather compressed, 

surfiice uneven, aperture circular; external eilipticaL” Sower. Min. 
Conch, ib. fig. 6, 7- Folkstone, Kent, Mr Gib^^s. 

The shell being thicker along two sides, gives the tube a depressed form, 
and makes the outer margin of the mouth elliptic ; the lines of mwth 
mve the sur&ce a ruggm aspect ; intemallv it is beautifully poushed : 
uie diameter of the mouth is sometimes nearly half an inch.” 

12. D. pUmum . — Gently tapering and curviiw, smooth ; aperture round ; 
Up a little thickened, sharp-edged.” Sower. "MCxi. Conch, tab. Ixxix. fig. 1. 
In neenish sandy limestone, Bognor, Mr Boys. 

This species, the shell of whidi is nearly an inch in length, appears to have 

' been gregarious. 








» 
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13. H. c^Undrieum,^^^ Cylindrical) or scarcriy tanering) naaarly atnlgiit, 
•moeth; aperture rounded.” Sower. lUn. Coach* in. fig. 3. In odmoootia 
mndy ironstone, near Exmouth, Mr Cunnin^on. In sandpita at lhiMirortll» 
common, Mr Sowerby. 

About three-lburths of an inch long, and almost a line in dlaneter i the 
«>>dlerendne«l,»l«Be«th«.ti»r. , 

14. JO. inerataaium, — Very tapdrine, curyed, emooth, swelled near the 
aperture ; aperture round, lip sharp.” %wmr. Condi, ib. 8, 4. Cky 
at Hiffhgate and Richmond, Mr Sowerby. 

Tms seems likewise to have been a gregarious species. 

15. D. medium , — “ Shell tapering; mouth round ; lip riiarp ; tube somewhat 
trumpet-formed within, or broad at the mouth, and becoming suddenly amall; 
external transverse striae or lines of growth conspicuous.” Sow^. Min..Conch. 
ib. fig. 6, 6. From tile green sand at Blackdown, Miss' £. HilL 

id. DAndisHnctum , — Shell about 21 inches long, and nearly half an inch in 
diameter. ' The suriace, where entire, is smooth, dull, and of a whitidli Cfdour. 
It consists of several layers, the surges of which have a shining, mother.of> 

E }arl aspect. Plate IX. Fig. 2. In the limestone of the coal formation West 
othian. 

The general characters of the limestone in which this shell is imbedded, 1 
have noticed in the Annals of Philosophy, voL v. p. 118. ; and in the 
same volume there is a description of the following species of QnTHO- 
cera: — fiytamidalis^ eylilidracea^ convexa^ anmitarUy and r^poMt, Iram the 
same station. The species of Product!, which Mr Sowerby has figured 
under the titles, UmgUpinus^ Flemingii^ epinuloeus,^ apinoeue^ and ScoHoue^ 
are likewise of cotemporaneoua origin. The same limestoiie likewise con- 
tains examples of nearly all those species of fossil slielLs and zoophytes 
which are nnured in the Histoiy of liuthergleii and Kilbride,” by the 
late Ilev. iJiivid Urc, Glasgow, 1793. This work, 1 may here observe, 
contains an accurate enumeration of the principal fossils belonging to 
the Independent Coal Formation of Scotland. 

Sjiecimens of this Dentalium were sent to the late Mr Sowerby in 1814 ; 
but he delayed giving a figure of the species in his Minemi Conchology, 
in expectation of receiving more satisfactoiy examples. I have likewise 
recently communicated a specimen to Lewis Weston Dillwyn, Ksq. 
All the B|)ecimens are much bruised, and, by belonging to a species des- 
titute of much character, from the simpUcity of its external form, it is 
impossible to fix definite i^pccific marks. In such circumstances, the 
geognostical relations of the species acquire great importance, and ouf^ht 
to be cautiously established. This, indera, ajqiears to be the oldest species 
of the genus yet ascertained, os may be seen by thb following tabular 
view of the genealogy of the genus, which is oficred with considenbla 


hesitation : 

Independent Coal Formation. 

Dentalium indistinctum, No. 10. 

Lias 9 « ) 

Dentalium cylindriqim, 13. 

Green^mL • , 

Dentalium medium, 15. 

■ ■ septhngulare,. 8. 

Chalk. 

Dentalium ellipticum, 11. 

■ — decuasatum, 6* 

London Ckng. 

Dentalium nitens, 0. 

■ cntaloides, 10. 

— striatum, 5. 

■■■■ costatum, 7- 

■ ■ planum, 12. 

■ ■ > incrassatum, 14. 
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Dentalium denialiB, ;.No. 1. 

■ ■ ■ entalS, 3. 

— — — ■ Gadua, 4. 

The spiszdes, Dentalium imperfin^^tum, trachea and glabnim of Montagu, 
whi^ constitute my genus Ceecalium, have recently been investigated 
with care by an acute observer, and he has arrived at the condusion that 
they are portions merely of muliilocular shells. 


II. 


Testaceous Anndides with the shell permanently attached to other 
bodies, closed at thb retral extremity, with i^e anterior orifice 
free. Branchiae (or arms ?) in the form of a double fan-shaped 
tuft of pinnated laments, usually with coloured band.:*. At the 
base of each tuft there is a fleshy filament, one of which, being 
produced and terminating in an enlarged head, serves as a lid 
to the shell when the animal has retired. 

A. Shell irregular. Lid simple. 

Genus VERMILIA. — Shell attached throughout its whole length, 
the aperture rounded, with a toothed margin, and testaceous 
lid. ^ 


I. — Recent Species. 

a. Lid double. 

Spades 1. V. intricata. — Shell round, ilexuose, and tapering to a fine point. 
Serpula intricatii, Linn. Syst. 71^0. — ^Penn. Brit. ZooL iv. ^i. 140. tab. xci. 
fig. 158.»Scrpula vermicularis, ^oolc^^ Danico, tab. Ixxxvi. fig. 0. — ^Mont. 
Test. Brit. p. 509. Adheres to stones, old shells and corals, and is common. 

This species is remarkably distinguished firom its congeners, by its double 
infundibuliform lid, which, according to Montagu, bears a close resem- 
blance to his Serpula reverse, the Heterodisca reverse of this article. It 
is probable that a more minute examination of the animals inhabiting 
shells of this form may lead to the eBtid>lishment of several new species. 

b. Ltd Single. 

2. V. Shell transversely wrinkled, subcarinated. Lid con- 

cave, with a crenated margin. Tubus vermicularis, Ellis, Cor. tab. xxxviii. 
fig. 2. — Serpula triquetra. Bast. Op. Sub. voL i. p. 79- tab. ix. fig. 3. — ^Mont. 
T^t. Briti p. 511. On stones, common. 

According to Ellis, the right filament is subclavate and pointed. The 
branchifc are ciliated only on the up^ier side. In the Repiarkablc 
Ruins** of North Britain, by the' late Rev. Charles Cordiner, Banff, 
there is one of the plates of objects in Natural History, No. V. inscribed 
Scolopendra, containing a figure of this ajJiecies, in which the tentacula 
are improperly represented as ciliated ra both sides. It^is to be regret- 
ted that this author, in his figures of aiiimals, studied effect as a painter, 
more than accuracy as a naturalist. Many of his representations of rare 
British species, I have, however, been able to identify with the products 
of the Zetland seas. 

3. V. iriquetra.^She\Y triangular, dorsal ric^ distinct. Lid concave, with 
a produced central forked process. Serpula triquetm. Sower. Brit. Mis. voL i. 
p. ini. tab. xxxi. On an oyster shclL 

According to the figure referred to, the branchiae are ciliated on both sides. 
It is probable that Montagu, in Idle Supplement to his Testacea Britan- 
nica, p. 157. No. 4. refers to this species in his account of the different 
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animals inhabiting shells resembling his Serpula triqneMy “ With a 
nooth termination, grooved on each side for tbe reception of two chrM 
placed at the base of the operculum, whidi is corneous, furnished with a 
bifid style.** 

4. F. semtiata, — Shell translucent, triangular, with a serrated dorsal ridgnu 
Iiid concave, with a smooth maigin. Seepula semilata, Flem. EAi. £ncy. ^ 
]i. 07. tab. cciv. fig. 8. Adheres to sttnes, in deep water, in the Zetland seas. 

This species, which 1 observed in 1809, is remarkable for its smooth, glossy, 
translucent shell, which is flexuous, with a spreading base. The breadth 
near the mouth equals j^ths of an inch. The animiu referred to by Mon- 
tagu in Sup. Test Brit p« 167. No. 1. with a smooth and slightly con- 
cave testa^ous termination or operculum,** agrees with this spedea in 
the form of the lid, though the shell itself jkossesses characters sufildent- 
ly distinct from* any of the varieties of his •Serpula txiquetra which 1 
have observed. 

6. F.orsia/a. — ^lid testaceous, and armed with two or three spines in front 
Serpula vermiculoris, ZooL Dan. tab. IxxxvL fig. 8.^Mont Test Brit Su^i. 
p. 157. No. 2. ^ 

8. F. caniea. — lad testaceous and conicaL Mont Test Brit. Sup. p. 167* 
No. 3. 

These two siicciea have been noticed by Montagu as inhabiting shells re- 
sembling Ids Sori)ula triquetra. In a manusenpt volume of cl^riptions 
of animals, drawn up by l)r David Skene of Aberdeen, the correspon- 
dent of liinniDus (Syst. Nat. p. 1287. No. 805.), and of Ellis (Zoophm 
p. 14. Ac. and in honour of whom the Millc])ora Skcnii ceceiVbd its de- 
signation), and which I have been ]icrnutted to jieruse through the kind- 
ness of hiH relative Alexander Thomson of Banchetry, Ksq. there is evi- 
dence of his acquaintance 'with these two species, which he notices in his 
account of the inhabitant of Serpula triquetra : Tegmen vel opercu- 
lum est testa parva, orbiculata, hinc convexi^ indc (intenie) concava, soi- 
pissime spinis tribus annata, aliquando, omnino conica quasi ex spinis in 
unam confluentibus.*’ 


11. — ^Extinct Species. 

7. F. cnw«e.-.-Shell triangular, acutely conical, with a flat radiated lid. 
Serpula crassa. Sower. Min. Conch, voi L p. 73. tab. xxx. Adhering to Bos- 
Icllaria macroptera, Uighgate, 1)$ l.«each. 

The dorsal ridge is very distinct. The diameter of the mouth is about 
one-fourth of the Icn^h of the shclL Its geognostic btatiun b probably 
referable to the Lonflon ^lay. * 


Genus SERPULA.— Shell adhering only in part to other bodies. 

Aperture toothless. Lid cartila^nous. 

SpeoiSs 1. S. tulmlaiia.^SheU at the apex adhering to other bodies, round, 
and, where free, flexuous and nearly cyiindricaL Mont. Test. Brit p. 513.— 
Flem. Edin. Encyc. vii. p. tab. cciv. £ 9. Adheres to stones and sheUs on 
many parts of the coast. 

The shell sometimes rcachcl to one-fifth of an inch in diameter at the 
mouth, and to seven inches in length? According to Montagu (ib. 514.), 
the animal b an AmphUrUe, with between fifty and sixty annubtions ; 
the head long, white, barred with pink and green ; on each side a loose, 
scallcmed, transparent membrane, capable of contraction and expansion, 
and nequently surrounding the under part : tentaeuia two, beautifully 
feathered, each ox^nating from a idngle stalk, plotted near to each other 
on the fore part ofiho head : on one ndc of eacn of these stalks are long 
fibres, plocM in regular order; these, again, are furnished on each sule 
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with finer fibres. AVhen the animal withdrew its tcniacula^ it became 
somewhat convoluted as the fibres closed, and turned a little spiral up 
the stalk : their colour pale yellow, or yellowish -white, the fibres or 
JH9MUI! aniuilated with pink, so as to form repjular semicircular lines when 
the plumes were sj)read.‘” 

In Cordiiier's work, already quoted, there is an indication of another spe- 
cies, probably belonging to this gtiius, from the Murray Frith, wliich 
deserves to be noticed, and ma}* be termed 

‘J. S. Cortlinn'i Shell triangular, brancliise stellular, lid produced, with an 

obtuse termination, and five lobes on each side, opposite, in pairs. Cor. Ruins, 
No. 2. Terebellnc. Adhering to a stone dredged uj) in forty fathoms water. 

In the same w'ork, No. 22. plaU^ “ IVacock’s-feather C'orallinc,” a represen- 
tation is given of a SerpuJa with the margin of the mouth deeply notch- 
ed, and the surface of the shell furnished with loilgitudinal denticulated 
ridges. This s])ecies, which may he termed muricata^ was ])rol>ablv 
brought fron^ the coast of Norway, but has l)een here mentioned as one 
likely to occur as a uortli(‘rii Scottish production. 

11. — S/ir// regular^ (Uscoid%ml xpirai. 

The shells of this division seldom exceed an eiglitli of an ineli in 
the- diameter of tlieir outline. The side by which they adhere 
is, in general, far* too tender to admit’ of being detached, entire, 
from the body to wliicli it adlieres. The young of the sulcatccl 
kinds are nearly .smooth. 

Genus SPIllORBIS. — Shell with the .spires dcxtral. Animal fur- 
nished at the neck with r<adiated, pinnated branchins and a ])c- 
dunciilate, clavate, or funnel -sliaped lid. l^be number of the 
braiichia', and character of the lid, vary according to tlie spe- 
cies, and merit an attentive examination. 

I. — Hecent Species. 

a- Hhell wUh longitudinal ridges, 7'lic last formed wli^rl only visible. 

Aperture eireular. 

Sjtecies 1. S, tfrnmthUas Shell with threx riilgcs and iw(» grooves. Ser- 

pula gr. Linn. Syst, LititJ Sor]iula sulcata, Adams, I/uui, Trans, iii. 255 — 

Herpina gran. Don. Hr. Sh. tab. c — 5Iontagu, 'JVsl. Jlrit, ji. 500. C >n old slielLs, 
but more IrcqiicnMy on the under side of loosn stones about low water-mark, 
very common. 

The shell consists of two wdiorls, with a disliiicl central caviu. The base 
of the shell is narroAv,an<l the sides are nearl\ vertical, 'file three ridges 
which oecujjy the upper surface aiv rouiideil. 'J'lie outer one is margi- 
nal, and of liic same siw as the inner one, wliicli is also marginal, in re- 
ference t(» the cent nd cavity; the middle one is the largest. The two 
grooves are rounded. There are a few invgultir, tran.sverse wrinkles. 
Colour dull white. The animal, according ’to ^Montagu, is furnished 
with ten ciliated branchiae. lihl lalt'ral, subfiunicl-shaped, willi a brown, 
ciliated, hyaline margin. Th*> rest of the body is of a buff tsdour. 

2. S. carinnlm , — Shell flat, with a single marginal ridfre. Serpula car. 

J^Iont. Test. Brit. p. 502 Spin can Flein. Edin. Ency- vii. p. (i«. tab. cciv. 

fig. Kl. Adheres to old shells. Devonshire and Xetland, 

IMic shell consists ol' two whorls, with a narrow base, and nearly vertical 
sides, 'file uj»[ier surface is almost flat, in* slightly concave, with a ccii- 
' iral cavity surrounded by u sharp, rather elevated margin. The outei 
maigiii is nearly rectangular, with a sharp riilge. The surface is trims- 
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vt*riit>ly ivnnUedf the whole (esa m its growth then the preceding^ 

with the ei^iurc moiie iwceadixig* 

* 

b* Shell deaiiluU qf longitudinal ridges^ 

th. S. rOminto»Mr.~ShcIl subtriangUlar, *the base q[iStU|dii». Smola spir* 
orbi% Idn* 8yit. laC&i^^Penu. Brit. Zoi)i«iy. ZmL Dam 

tab. IxxsrvL £ Doii Bilt. Sb. taU^ie. Every whtm ODBuaoa eu old 8ei|. 
weeds and shells* * 

I'he shell is opaque, slightly wHpkled aoross^ spreading at the base^ and 
forms a very blunt riuge along the top, leaving a Atweldbim qeutml oai^ 
vity. Tho whorls are lateral, three or four in number; the first and part 
of the second, however, generally concealed* According to Miwr, they 
animal is of a blood colour, with a dark dorsal line formed by the intes- 
tine. The pinnated brancliiie are edn in number. The M is pdtate* 
tornunating obliquely. 

4. 8. iiptriAtt*^r».8hell rounded, base narrow. Sctpula spin Linn* Syst* 
12fS5< — Mont. Test. Brit* p. 4110. — Pult* Dor. 2d ed* tab. xix. fig. 27 . Cmn- 
jr^c. i/^'orallina oHichiolis and algae. 

On rocl'Hhell is round, slightly wiapkled, glossy and subpellucid. The whorls 
The three, plac'cd kterally, or sometimes rising one above the other, and 
ceii^ the margin of the mouth nearly tree* The central cavity is nupre 
or less distinct, according to tlie manner of growth* There is reason to 
doubt if this be the Serpula igiirilium of PuTiney, Dorset, lat e^ p* 52* 
since his 8]ieciipen8 are stated to have been striated longitudinally. l^ro<* 
bably he refer^ to S. gronulatus. 

A. S* Shell wrinkled, with the base a little spreadid^. Mont. 

Test. Brit. p. 002* On riate rocks at Milton, Devonshii’c. 

Tl is thus described by Montagu : With a strong spiral white shell, 
roughened by trausverse wrinkles ; a small portion of the second volu- 
tion only visible: centre umbilical ; base ve|w little spreading ; aper- 
ture ormcular* ulotneter about Itli of an inch.*^-*-^^ Animal orange-red, 
with eight greenish, ciliatefl rays (branchise) ; and a suhftjnnel-sliaped 
proboscis (lid) of the same colour." 

0. S, Afmfoffui . — Shell with one veiy thick, rounded, glossy, white Volu- 
tion. Serpula, new species, Mont. Test Brit. |i. AOg. On UaUotis tubercu- 
Lita from Ouemsey, Montagu. 

The shell is very convex, and wrinkled transversely with a minute central 
i*avity at top ; sometimes only a' suture. The animal is of a buff colour, 
with ten ciliated ravs, and a aubfiinnel-shaped lid, at fine side, having a 
brown, ciliated, hyaline margin. 

7- 8, ifirunnOus . — Shell rounded, with three continuous whorls at the apex, 
Willi the anterior extremity produced and cylindricaL Serpula recta anfrac- 
tibus iribua contiguis regulariter involutis. Walker’s Test. Min. liar. p. 3* 
tab. 1. £ Vermiculum incurvatum, Mont. Test. Brit. p. 618* From 
Sandwich, rar*^ Walker. 

8. S, psr£iffis..-^hall rounded, yitb a single pervious v'horl at the apex, 

and produced anterior)^ into a cylindrical tubfs* Serpula recta umbiUco pervib 
onfroctu a|iicui union involuto.— .Walk. Test. Min. liar. p. 4. tab. i 8g* 12.-* 
V'ermiculum pervium. Moot. Test. Blit. p. 818. From lleculvet, rare, Wal- 
ker. * 

9. 8, relpr^.— Shell with the la*)t whorl conceiding the others, circular, 
maiginated, slightly depressed near the centre, with a conico-tubular produced 
luteM aperture. Serpula (Betorta) rotuudk margiiiata cervice curvatim ex- 
erto. Walk. Test. Min* Ear* p. 3* tab* 1. fig^ 10,— .Vermiculum retortum, Mont. 
Test. Brit. p. 624. Sandwich, Widker. 
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The characters of these three last shells remiun to be determined. It is 
probable that they belong to the present genus, altboiq^ Montagu seems 
indjlned to consider them, as free sheUs. Serpula cornea of Adams, 
Xtinn. Trana v. p. 6. ta.b- £^33- 36. is no over than, the Helix depressa 
of Montagu, a shell belonging to the Turbonides *. 

11. — Extv^ct Species. 

10. S. om£^us.-»pShell of one trhorl, finely wrinkled across, with a large 
centra} cavity, and a rounded mopth. Plate Pig. 3. natural size and mag- 
nified. 

tJre, in his History of Htrtherglen and Kilbride, is the first observer 
that has announced the occurrence of a fi>Bril spedes of this genus, and 
in the coal fimnatiop. The Serpula may be ranked among 

the univalves. I have not met with more specimens than two or three, 
adhering to fragments of shells ;** p. 300. Although there is no reason 
to believe that a recent shell ever occurred as a petri&i^ion, alone with 
those which are extinct, in the independent coal formation, yet the evi- 
dence of Ure leads to the conclusion ^at he was acquainted with i* fusstl 
sp^es, corresponding generallv witUhthe inmerfect descriptic 
Linnseus has mven or his Serpula plaiiorbis. This evidence is s 
ene<l by the arcumstance, that 1 mund the shell of which I h^ 
given a representation, adhering to a Modiolus, from a thin asso- 
ciated with the limestone of the Goa}-field in the Cult Hills, and county 
of Fife. This s]iecies, which is probably the same with the one previous- 
ly observed by Ure, by belonging to the second section of the genus, is 
destfltute of any obvious characters. • 


* The true situation of this shell seems to be but imperfectly understood. 
It belongs to the ^nus Turbo of Lannseus, (though inserted by Montagu 
along with serpuloides and uiiispiralis, to whi(^ it is closely relatecf, in the ge- 
nus Helix), and to the Delpliinula of Ldimarck. It has been referred to, along 
with H. serpuloides of Montagu, by Captain Marryat, as an example of his 
'genus Cyclostrema, (Linn. Trans. voL xiL p. 338.) Doubts, however, may 
reasonably be entertained of the propriety of this alliance. All the British 
species now mentioned, as well as tlie Cyclostrema cancellala, being, discoid 
shells, with an entire margin to the mouth, belong to Delpliinula. A sub- 
division, howeves, of this genus, may be efibctecl with advantage. If we 
restrict the genus DEi.TiiuruT.A, so as to include only those sjiecies whic^h 
have a simple mouth, and whorls furriislied with processes, as the recent 

Turbo delphinue of Linnaeus, and the fossil DelfMnula calcar of Ijamarck ; the 
genus Ctclobtexma, having for its type C. cancellata of Marryat, will in. 
elude those species, having the whorls destitute of processes, but funiislied 
with transverse ridges, the last formed one constituting a thickened margin to 
the mouth. Three species. Helix depressus, serpulcudes, an(l^ unispiralis nf 
Montagu, being thus excluded, call for tlie constibetion of a new genus, which 
will in some respects have the same relation to Cyclostrema, as Turritella 
bears to Scalaria. This genus I feel inclyied to term Skenea^ in honour of 
Dr Skene mentioned above, whose labours, thouj^ but little known, justify 
this appropUtion of bis name, Several spedes of %enea occur in a fossil state, 
among which may be hoticed those figured by Mr Sowerby in his Min. Con. 
voL i. plate 67- as Vermicularias : and it is probable that some of the species 
figured at plate 140. of ilie same work, as belonging to Flanorbis, un^aqualis and 
euamphalne^ should occ^upy a similar position. The s}iedes constituting Mr 
Bowerby’s genus Kuomphalus, may be conveniently distributed among the 
three genera notr established of an interesting astulicleous femily. 
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Gun vs HETEROD)SCA««T^heU with tho , mires sinistraL The 
' reverse character in the fcQowing qseci^ is and thus^ 

independent of other jdrcuinatenceai IbrHdi us to regiurd Aem 
as acddental varieties of my of the species of tito formej genus 
Spirorbis. ' a ? 

a. Shdl toUh longUudkud ridg^ . ^ > 

Spedes 1. JJ. heiero$iro]Mh.^hell trianmlar, with tlixwe ridges* Seir|^la 
het. Mont Test Brit p SOSyp-Spirorbis net Flem. E^n* £ncy. viL p Ut 
tab. ccv. £ 1. On stones and shells, coxninon. ^ 

The shell is whitC) opaque, .with three lateral trhorls^'the last |uid part of 
the second only apparent The base spreads a httlei The middle ric^ 
is praminent wp latei'al grooves are wrinkled^ and the lateral ridges are 
indistinct The inner ridge ibnns in part the central cavity. 

2. //. rounded, with two grooves. Sekpula niinuts, -Mont 

Test Brit. 505.— Spirorbis minu^, Flem. £dtu. Fncy. vu. p.68. tab. ccv. £ 2. 
On rocks, stones, but especially A Corallina officinalis, common. 

The grooves, on the back, form that part into three obsolete ridges. The 
central cavity exposes more of the second whorl than in the preceding 
species. According to Montagu, the inhabitant has ciliated brancfaiK, 
and a clavate lid, vatring frjpn brown to green* This speito s^eres 
to substances expom dii^ly to the motion of the waves, while the he* 
terostroiiha occupies a more Weltered statiim, attached to the undejr side 
of stones. ^ ** 

3. //. eonietL — Shell trian^lar, with a single groove. Flem. Edin. Ency. 
vii. tab. ccv. £ 3. On shells, laetland. Coast of Appin, Captain CanniebaeL 

When young, the upper part of the whorl has a imitinct groove, with a low 
acute ridge on eadi side, and a veiy small central cavity. In this state, 
the whorls arc two in num^, the outer one lateral, with a spreading 
base. The third whorl, in its growth, not only embraces the others la- 
terally, but ascends, and forms the outline of the shell into a truncated 
cone, with the mouth at the top, sublateraL The groove and central 
c.*ivity are in this state less distinct, the latter generwy obliterated It 
is a strong shell, and remarkable for being hyidine, like VermUia semi* 
lata. It IS seldom found but on stones and shells brought from deep 
water. 

b. Shell destUuie of Um^tudmal ridges. ^ ^ 

4. J/. hictd^.**SheIl smooth, glossy, aubcylindrical, with a blunt apex. 

Serpula quatuor anfractibus umbUicata apertpra rotunda, and Sl apertura ro* 
tuiida anfractibus duobus umbilicata, Walk. Test. Min. p. 4. tab. 1. f. 13, 14. 
Serpula reflexa, Adams, Linn. Trans, v. n. 4. tab. tab. 1, ng. 31, 32.--4S. rinis* 
trorsa, MonL Test. Brit. p. 504.— Serp. lucida, ib. p. 50d— Spirorbis luddus, 
Flem. Edin. Ency. vii. p. SO. tab. ccv. £ 4, . On crbstaceous animals and co- 
rallines, common. . 

The shell is nearly cylindritid translucent and glossy. When giowipg on 
an even suiihce, it forms two or three lateral whorls, with a sn;ifi]l oan* 
tral cavity. When seated ozP corallines, its growth is very irregular. 
The whorls, in some, are placed contigdous, one above other, with 
the aperture ascending, while, in, others, uie sliell is tamply twisted, 
round mduncjpuiectea. ^ variablfi, indeed, is thu^species, tnat scarce- 
ly two spedno^ens can be fbund allke,^ circumstance which ntMi ipven rise 
to the preceding synonymes. Aoemding to Montagu, the anumil Qiis 
. lucida)iB red, with pale plumose brandw, and two brown spots en the 
head. 
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II, transvernely wrinkled, sulM^ylindrlc*al, with u fine 

apex. ^ Serpula revcrsa, Af ont. Test. Brit, p* 508. Upon shells and crabs, De- 
vonshii^, Montagu. On coia^, Zetlaii^d. 

This shell resembles the preceding in the variableness of its mode of growth. 
In some cases, there are three or four whorls placed laterally, making a 
diameter of half an inch, others have the smaller end . projected, and Uie 
larger end coiled. Montagii’s (meciniens reached to T^^th inch in diame- 
ter at the apertare* Those which I possess are smaller. The same au- 
thor states, the animal Ls a Terebeua, with braneiied, ciliatcnl tentucula 
(branchise^, spotted with crimson, which, when spread, almost surrounds 
a double niniiel-sha'];x!d proboscis (lid), placed one within the other, the 
stalk of whi^ is long and Render, and originates on the left side,. below 
the tentacula : this in some is green, others reddish the interior funnel 
is cut in deep longitudinal strise ; external one ciliated round the mar- 
gin : on the right side, corresponding with tfie proboscis, is a short cy- 
findrie appendage.” It is probable, that, when our xnowled^ of the struc- 
ture of the animals of the Scrpuladaa shall have become riore extensive, 
and better fitted to regulate thmr methodical distribution, the j)rescnt 
species will be Irar.sierred to a station near rerwafift iniricafn. 


The plan which I have adopted/in tliis nionograpli of Dritish 
Tei^taccous Annelides, appears in a peculiar manner calculated to 
promote an acquaintance with our recent and extinct animals, by 
cxiiibiting the connecting links between the ancient and modern 
species ; and the zmilogical cliaractcrs of the diflerent geognos- 
tical cpoclis of the Karlh’s history. Ollier genera of testaceous 
and crustaceous animals arc even better fitted to promote the 
end in view, than those which are liere employed. We may 
particularly refer to tJie unrestricted genera Naiitiluh, Terebra- 
lula, and Echinus. The last of tliese presents a peculiarly 
tempting subject for a monograph, to those who have access to 
authentic documents in reference to the fossil species. 

Manse of Fj.isk, ) 

m Mas I 


Art. VI. — New CorfrdJwis Jbr tlf<y Effects of IlumidUy on 
the Formulajbr mcasurnig' Heifffds by the "Barometer. By 
Adam A^drasox, A. M. F.R. S. E. Rector of the Aca<* 
demy of Perth. 


The mctluKl of measuring heights by the bnronKDRf is .at 
once so simple and expeditious, that, if the results dadufccd by 
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ihu common formulce which arc now employed for the puipo^ 
(‘ould be relied upon, in all the varying' conditions of the atmo> 
sphere, that mode of finding the ^ffercnce of elevation between 
j>iaceb, eitlter remote iron) each oth^r, or so situate as not to ad- 
mit, without great difficulty, of*thc application of geometrical 
iTioabiirement, would frequently, in these instances, be attended 
\\ ith the most obvious advantages. The geometrical metliods of 
tk'terinining heights require, even where a good baso-liue can be 
obituned, a de|p'ee of accuracy in procuring the other necessary 
data of the problem, of which few, who do not possess a practical 
knowledge of the subject, are at all aware ; and of which still 
fewer ran foim any idea, who arc ignorant of the rcfincmcitts of 
which geodesic niea*<ureuiAits arc susceptible, when the most 
rigid exactness is aimed at. In such cases, not only must the 
l)asc-line itself be repeatedly measured with the most scrupulous 
care, but, in taking the various angles which connect its extre- 
mities with the vertical line to be d(!termincd, the iostrument 
with which the angles arc observed, must be placed, at each sta- 
tion, <>0 that its centre ma3nbc exactly in the angular point ; and 
such is the degree of adjustment necessary for the purpose, that 
the slightest deviation from the projier (lOBition would lead to 
very considi rable errors in the calculation of the ultimate result. 
Again, admitting that the angles have been duly nicasurcd, the 
correctiuiib to be made upon each of them for atmospheric re- 
fraction, varying with the temperature and humidity of tlic air, 
and depending partly iqion the height of the object, the very 
quantity to be dcterniiiicd, all conspire to throw a ^lade of un- 
{crtainty over (he whole operation, which nothing can remove 
but a repetition of the measurements, under dilterent circum- 
stances, conjoined with a sameness of result. Lastly, the height 
thus obtained must be conedted for the curvature of the earth ; 
and though the allowances (huS rendered necessary, is but small 
when the object* is near, as it 3iet increases with the square of the 
distance, it becomes too considerable to be neglected when the 
object is pretty remote. 

The measurement of heights by levelling is free from many 
of the difiicultics which are inseparable from the geometrical 
methods, but it is liable to otlicrs of a nature no less objection- 
able, and equally unavqjidablc. The multiplicity of observations 
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which it demaods, increases both the dianoe of error, and the 
labour of measurement ; and hence this method of determining 
diifeienaes of elevatiem is never resorted to» unless in cases where 
the object to be attained .is sufficiently important to afford an 
adequate remuneratkm for ttie time and trouble whidi must be 
devoted to it. 

Barometrical measurements, if they could be relied upon, 
would frequently be greatly preferable, both to levelling, and 
the geometrical methods. It is to be feared, however, tliat, not- 
withstanding the numerous and refined corrections, by which the 
ibrmulte for dedudng heights by the barometer have been gra- 
dually modiffed and improved, these framuln! will not always 
lead to the same result, in different states of the atmosphere. 
This is chiefly to be ascribed to the neglect of one very import- 
ant element in the calculation, namely, the humidity of the air, 
which has either been entirely disregarded, or introduced into 
the fomuhe, by such as have attempted to make a correction 
for its influence, in so vague and ^ncral a form, as to be inap- 
plicable to coses, in which there b q considerable de\ btion from 
the mean Iiygrometric state of the atmosphere. The new coef- 
fidents, wbidi 1 propose to apply to the common formula, will, 
I am convinced, account for several anomalous results, which ha\c 
hitherto received no satisfactory explanation, as well as remove 
all the sources of error which attadi to liaromctiical measure- 
ments, when they ore made in different states of the air, in re- 
spect of humidity. To point out, in a more distinct manner, 
the nature of these coeffidents, it may be proper to bring before 
those, who have not particularly attended to the sutgect, a view 
of the finmula which b commonly employed, as it has been im- 
proved by the bbours of Dc Luc, Sir 6. Sbuckburgb» end Ge- 
neral Boy, 

It may be remarked, then, at the outset, that, if the air pos- 
sessed p^ect clastidty, and uniformity of temperature through- 
out its whole mass, it b demonstrable, diat, if A and b repre- 
sented the hdghts of the mercurial oeJumns in the barometer, 
at the upper and lower stations, respectively, the diffiBrence of 
elevation A, expressed in some assumed measure of length, aould 
be expressible, by an equation of the form 
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IP wblch m is p constant ooefficicsnt, to be determine^ either by 
(experiment, or by means of the relation betv^ the spocUic 

gravities of air and mercury, and the kgaiiihni of ~ to be taken 

* t • ^ * 

in apy system of logarithms yhaterer. 

The dinunution of temperature, hotrever, as wc apeend into 
the upper regions of the ur, requires, that this generic expres- 
bion, for the difForence of elevation between the two statimis, u> 
bimplo in its form, and easy in its application, should receive two 
corrections: the first*of these bring made upon the length of tlic 
mercurial column, at either of the two stations, in ordisr to re- 
duce it to the same standard, in point of temperature, as the 
otlier; and the second, upon the coefficient m, which, in conse- 
quence of the elongation or contraction of the aerial column by 
heat and cold, mus^ be modified, so as to adapt it to die actual 
temperature of the atmosplfere, when it is eitlier above or below 
the temperature at which m was originally ^ed. Tlie lepgths 
of the mercurial columns, at the two stations, must tlicrerorc lx: 
redu^* to what they would be, on the supporition, that the 
mercury in die barometers, at both, were at the same tempera- 
ture, either by computing the length of the lower, in reference to 
the tcuiperature*of the liigher, or that of the higher in reference 
tQ the temperature of the loiter; or even by reducing each of 
fllli to what they would have been, at some common tempera- 
different fF||||||lliat of either. In riiort, the dcrign of this 
corroLtion Ixanj^E^imate the pressure of the rir at both sto- < 
tions, by menqjHfVr the some ^cific gravity, it is a matter of 
perfect indiffijMlce to what temperature the barometrical co- 
lumns may bb Drought, by calculation. If the length of the 
mercurial column, however, at the upper station, bo>reduccd tu 
what it would liave been, on the supporition, that its tempera- 
ture had been the same/ts at the lower station, the expression 
for the bright will become ^ 

the coefficient q depen^ng, portiy upon the difference of tem- 
perature of die mercury in the barometer, at the two stations, 
and partly upon the rate of the expansion of mercury, by in- 
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crease of temperature. If T denote the temperature of tlie 
mercury in the t>arumcter, at the lower ntuation, and T' tl»t at 
the upper, then g?s; 1 + -000102 (T—T') the expanwon of 
mercurytfor 1** of Fehrenhdt bang about a ten thousandth part 
its volume. * «• 

The other correction to which 1 alluded, d^pding uptm the 
expansion or ccmtractipn ot the air, according as its temperature 
i.s above or below the standard temperature, to which the co- 
efficient m refers, reduc^ the formula to the form 

(±) 

The coefficient r bos been so assumed as to apply to the ex- 
pansion of air, holding in admixture with it the usual propor- 
tion of humidity which emsts in the atmosphere. As the quan- 
tity of aqueous vapour, howevmr, which mingles itself with the 
difierent strata of the air is extremely various, at difierent times, 

, as well different places, it must be obvious, that, when 

the hygromctric condition of the atmosphere departs far from 
the mean state at which r is supposed accurately to apf4y, cor- 
responding deviations from the real difference qf altitude,' be- 
tween the two stations, will be produced upon the height lu 
Without doing any thing more at present, tlmn- simply advert- 
ing to tbb fact, it will be sufficient, in ipving a brief exposition 
of the corrections which have hitherto been applied to the fgi^ 
mula for barometrica] measurements, to statfU^at it was fomid 
•by comparing the experiments otid observatioo^l^ Sir 6. Shuck- 
hUrgli and General Roy, that atmospheric alf, 4n its ordinary 

oia 

condition witli reqpect to humidity, expanded ^ of its origi- 
nal bulk for each degree of Fahrenheit; that when h was 
expressed m^nglish fadioms and common logarithms employed, 
the coefficient ra was 10,000, the mean temperature of the co- 
lumn of air betwera the two stations being the freezing point of 
water ; but that, when the mean temperature was diffoimt, the 
formula required the application of the rocffidlent r, wlraeh, in 

that case, became 1 -|- -00244 ^ the symbols 

i and f denoting the temperature of the air at the lower and 
upper situations, respectively. The whole formula, therefore, in 
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its present state, vhen the common h^^ithms are employed, 
beoomes « < 


In addition to the oorrectiouft which have been described) two 
others have indeed been proposed ; obe £ot the change produced 
by tcmpcAture upon tbe substance of tiie scale, which theasutes 
the lengths of tbe mercurial columns, and the otha; for the in- 
fluence of gravity upon the aerial particles, by a change of geo- 
graphical jwsition; Tlie first of these corrections, however, is 
too minute for the ordinaiy range of tempennture, within which 
barometrical observations are made, to deserve the slightest atten- 
tion ; and tlie last is a refinement in calculation, carried, perhaps, 
beyond the limits of exactness which are furnished by the grosser 
and more palpable data of the problem. The corrections which 
I mean to apply, in order to adapt the formula to the actual 
state of the air, with respect to humidity, are, I ronceive, of a 
far more important character, as they appear calculated to ac- 
count for the diflcrence in the results of barometrical measure- 
ments, which have been obtmned by difierent individuals, in 
determining the same heights, or by the same individuals in dif- 
ferent slates of the air, with regard to moisture. 

If ,thc density of the atmospheric vapour at different heights 
above the surface of the earth, were regulated by the same law 
as that of the aerial medium in which it floats, it is evident, 
that the presence of a greater or less quantity of vapour would 
not render any correction necessary upon the present formula ; 
so far at least as the result depends upon mere pressure. For 
if b and fi denote, as before, the Icngtiis of the mercurial 
columns, produced by the weight of diy air alone ; and if f and 
represent the tlastirily of vapour, at tlie lower and upper 
stations, we should have 


Therefore, b : h fi'-. 
And * - 


Hence also. Log. 
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From tbb rekult it «|>p«iur% that the iatermixtum of vapour 
vith air, provided the denrity of hodi fluide decreaaod in the 
8aina<nitio» ehould have no effect upon the expreBOon already 
obtamed Ay la^ond renden^ neo^ma^ 4 «l^ 
dim <ff the loaeQdaat m, to make it, apfdy to the d^ninidied 
denuty of the air. Thia at ieart would he the cawy ao &r as 
preasure is eouDecned ; though it will afterwards c^ipear, that the 
presence of vapour requires another correctiony on account of 
the^hlatation of the air which it produccsy^-Hi circumstance which 
has been entirely overlooked by all who have writfmi on baro- 
metrical meaauremmits. 

The auppoeition, however, that the density of atmospheric 
vapour diminialies in the same ratio as dry air, is far from bts- 
ing conformable to observation. The diminution of tempera^ 
ture aa wc ascend in the atmosphere ; tjie frequent precifutation 
of mmsturo from the strata of it cemtiguous to the surface of the 
earth, by wlpch the ascent of moisture is continually dieckcd,<*- 
and even the very form of the atmospherical columns, which 
may be regarded as pyramidal frusta, having the earth's centre 
for a oommon apex,— all conspire to render the more elevated 
strata of the atmosphere absolutely, as Well as relatively, drier, 
thaw those which press upmi the surface of the ocean. 1 have 
elsewhere* endeavoured to shew, by general conriderations, that 
the disolute humidity of the air is reduced erne half, by an as* 
cent of about 4600 feet ; and by some observations which I 
lately made, under very favourable drcunostances, from the base 
tn the summit of Bengloe, one of the loftiest mountains of Perth- 
shire, 1 asoenained that the line of humidity was a species of 
logarithmic curve, according to which it appeared, that the 
density of atmospheric vapour, (regarded as ordinates to the 
hrighta, as abscissee), accorded nearly with the dedut^ions I 
obtained from theoiy. Various observations which I made, 
about the same time, on the tides o( Benvrocky, the lofty hill 
which oveihxikB the Foss of ICUikrankie, and terminates the 
northem extrmnity of the vale of Athole, afforded results which 
agreed almost exactly with the co|;)clutions which had been 
deduced from the observotiims made on Bengloe,— a result the 


Edin. Encyos Art# IfygrQmetry, Sec, 97, 
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mare Mtkfhctoiy^'IUi iho obtidlute ^puttidties moisturs in the 
dr, wme tn the ttto case* dteeedin^y different. 

Nmr, if it be keftt in view that the deoaity ttf air b redtieed 
«nit&-htdf by an ascent of abbiit It^ODO faet^ wMIe tfaait of m|XMir 
nndetgoes die sane degree df attoilual&iD at die height of about* 
4^500 feet, it *h>llow8, that the varying humidity the ataHo- 
sphed must, at difFbk^ tinea, affect, in dtSetmt degrees, the 
law of the dend^ of the aSrial column, and give rise Co devia- 
tioii8.fiom the gQometrieal pregresnon, hotrever striedy it wight 
ajiiply to the chminution of the denaty of dry air. Or even vo that 
the atmospheric vapour, when they are taken separately. For, 
if a, ar, or*, be. represent the dehnty of succesmve Strata of dry 
idr, and u, oe, Ue*, &c. that of corresponding strata of vapour, 
at the heights h,, Ag, &c. the suns of the terms representing 
the denrities produced |j^y the joint pressure of air and mmsture, 
trill be a ri- V, or + fg, ar* 4* Vf*, be a series of terms no longer 
in geometrical progresdon. In confbrwity wi(h tbeoe views, 
and the actual constitution of the atmosphere, it might be in- 
ferred, at first dght, that the difference of elevation deduced by 
the common formula, ought to exceed the true hdght so much 
the marc as the air u charged with mcasture in the state of va- 
pour; the elasticity of the vapour at the lower station produ- 
<ang a greater relative effect upon the hdgbt of the mercurial co- 
lumn, than at tlic upper station. This ooncludon, however, is 
by no means support^ by expcricnoe, but directly contradicted 
by it; as 1 have found, by numerous observations, that the 
heights computed by the common formula always turn out less 
than the truth, in preportion as the dr b warm damp, ^lie 
cause of thb is to be ascribed to the dilatation of air by mois- 
ture,, already alluded to; which, ucting in oppodtion to the in- 
fluence 'of the pressure of vapour, frequently neutralises its efi 
fccts, and renders tl(c.mechanical constitution of the atmosphere, 
so far at least as the law of its dendty at difibrent hdghts is in- 
volved, nearly the same as would result from dry air alone. 
Hence a new coefiident, a function eff the dUatation of air by 
mobture, depending pwdy upon the absolute humbUty of the 
air, at the two stations, and partly upon the temperature of the 
intermediate column, must be appli^ to the formub, in a way 
analogous to that in which the correction for the excess or dc- 
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£ect of tbe mean faettt of the oolumn above or bdtm the etond* 
ard temperature ia appUed. 

Ttm two eortcetSona fbr the induenee of humidity which t 
have suggeated, the firat depending upon the preaauie of Vapour^ 
* and the acoond upon the dHatatioif which that vapour producea 
upon diy air> will, I am perauadedt reconOile, in a very satiafac- 
tory manner* the disomdant reaults which htcve hitherto been 
obtained from Jianimetrical meaaurementa* even when conducted 
by peraotts of undoubted accuracy and bkill. Il^hrir importance 
will beat appear* by atating, that* in all cases* the heighta do> 
duced by the formula, modified* as I have proposed* by correc- 
tions for humidity* ooindde* as nearly os can be expected* with 
the heights obtained by levelling* or accurate geometrical mea- 
aurement ; whereas* the results obtuned from the formula of Dc 
Liue* improved as it has been by tlie labours of Sir 6. Shuck- 
burgh and General Roy* or even those furnished by the more 
refined fermuja of Laplace* sometimes differ 40 or 50 feet from 
the trudi, in a difference of elevation of 1000 feet. At the 
same time* I readily admit* that* in this country (and perhaps 
the remark may be applied to the greater port of Europe)* when 
the air is in a mean state of humidity* the increase of pressure 
upon the mercurial column* arising from the mere weight of va- 
pour* and the additional increase of pressure at the upper sta- 
tion* produced by the elongation of the aerial column by mois- 
ture* generally balance each otlier so exactly* as to render the 
results deduced by these formula* os they now stand* extremely 
correct. 

leaving thus shewn the necessity of applying to the common 
formula two corrections ibr the effects of humidity* I shall now 
proceed to point out the manner in which these oorrcctiops are 
to be determined and applied. ' 

In thofrst place* the absolute elasticity of the atmospbcric 
vapour, at each station* must be accurately ascertained, cither 
by reducing the indications of a well adjusted hygrometer to 
the corresponding tcnsimi of vapour* or by determining the point 
of deporition by actual experiment* agreeably to the method re- 
commended for that purpose by Mr Dalton. The first of these 
mctliods* it must be confessed* is exceedingly troublesome* and 
liable to a good deal of uncertainty ; ns the law which connects 
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the tenaon of vapour with, the degrees of a hygiomettf^has been 
accurately investigated *» only witb respect to one of these in* 
atruipents, namely, the liair bygromcjer of $aussnro{ and that, 
too, at a particular temperature, so that the deductions drawn 
from it.can scarcely be e?ttendeJ, to cases in which the teropcra> 
ture is different. The method of Dalton, too, though susoepti' 
blc of great predaon, when the necessary ezperinunts are per* 
formed with care, is not practicable in all circunistanoos ; nor ate 
the ol^ections to which it is Hable greatly obviated by the hy> 
grometer of Daniel, which is intended to supersede it. Tiie 
law, however, by which tlie evaporation of water is r^pilaled, in 
a medium either absolutely dry, or partially charged witli hu- 
midity, will enable us to determine the elasUc force of vapour 
with greater correctness and simplicity, than it can be deduced 
from the indications of a hygrometer ; while it will not require 
so much calculation for' computing the ultimate result, as die 
method of Dalton renders necessary. When I make, this re- 
mark, I by no means wish to be understood as banng the slight- 
est intention of Undervaluing, in any respect, the laboum of 
tiiat eminent and philosophic chemist On the contrary, the me- 
thod which I am about to propose, for finding the elasticity of 
atmospheric vapour, is founded upon one of his most valuable 
discoveries respecting die laws of evaporation ; and I should nut 
do him justice, did I nut embrace this opportundty of remark- 
ing, that it affords, in niy opinion, the surest bans for an accu- 
rate investigation of the hygrunietrical constitution of the atmo- 
’ sphere, that has yet been proposed. The result of an investiga- 
tion, such as I allude to, was given some time ago in the Edinbuigh 
Encycloptcdia, Article HvoaoMBXRT, p. 583 ; and I shall now 
briefly dcvelope the phyrical and mathemadcal principles on 
which 'it rests. * 

Since water, during its tranrition to the state of vapour, al>- 
sorbs as much caloric ^ would raise its tdoperature, had it con- 
tinued in the liquid condition, about 900" of Fahrenheit’s scale ; 
it follows, that the evaporation of a 900di part of a portion of 
that fluid would depress the temperature of the remauiing mass 


* The investigation to which I allufie, is contained In Biot’s Traite dc Phy* 
sique, tome iL p% 197.9 and possesses all the prccibion 9 perspicuity and elegancct 
which chatactorise the pbysiciii leseorches of that dibtinguished philosopher. 
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at Icaat )*, fmnMedit rantivad no atweMfioa of lieat fWim con* 
tiguoM But if F denote dte entite daaikity of 'taponr^ 

coiwtepteiiBiigrtothetetepeitttuteOf oliicib vet dull 

veptttAA hf T« and/’the alaaUx^ of the tfaptor whksb that 
ntediute altetdy holds in solnticttni It ttpjteate^ hy the otperi# 
meats of Me Daltoti, that the quantity of vrattr evsqxnnted^ in 
aome assumed unit of timef ia proporthmal to F— ^ As the cold 
tnduoed hy evy^poradon must evidently be a function of the same 
quantity* if t represent the temperature indkated a thermo> 
meter having its bulb covered with mtaatened to^ue paper, or 
any other Hbulous stthstanc^ it is evident we may assume, aa a 
first approxunatioa, 

T-.f = A(F^/) 

In this exprcsdon A is a coeffident to be determined by expeti* 
meat, firom known values of T, ^ F oud Ji end modified after- 
wards, if necessaiy, to adapt it to the varying conditions of atmo- 
spheric evapdrafion. No limits, indeed, could be set to the value 
of T — nor, ctmsequently, to that of A, were it not that the 
extent of the depression of temperature of the thermometer witli 
the mdstened bulb, below that tlie surrounding medium, T, 
is more and more powerfully counteracted by the influx of beat 
firom the adjacent air, which increases with T — and is near- 
ly, if not exactly, proportional to it. 

If the curve, whose oo-drdinates connect tlie difiercnce of 
temperature induced by evaporation with llte elastio force of va- 
pour, be assum<^ to be of the kind denominated, by onalc^, < 
parabolic, we may apply to it the equation, 

T A (F —/; + 3 ? (F -/)• + C (F --*/)»+ Ac. 

Now, the quantity F — y bang, within the range of temiiero- 
ture at which hygometrical observatiqps are made^ always a 
small fraction, it wi}l be suffident to assume 

T - < » A (F — /) +‘ B (F — y )•. 

*1116 sdution of this quadratic, when T — # is represented by 9 , 
gives 
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Ta detennine ch« ceeffioieoi* A and B in tU* cacpceaspn, in 
wiikiv fpom ibe nature of the cese^ the negatife dgn of the nr* 
dionl ftart w only admia«ibie» two oondidonaJ equetione ole ue^ 
eeuMty', in which the values of F,y and I are hoowit 1 have 
thus fouud A =:3i.7fi» and Bfs* 8.11> ao that by the siibadto- 
tion of these numerical values of A and B we obtiun 

' /=:F + <1 —-y a + .M(W» 

To illustrate this by an example, let it be required' to deter, 
mine the actual elasticity of atmospheric vapour when the tern, 
perature of the air is 60**, and a thermometer, having its bulb 
covered with raenstened paper, stands at 

Here by Mr Dolton's table of the elasticity of vapour at dif- 
ferent tcui})cratures, the maximum elastidty of vapour at 60‘, is 
*524 inches, zs; F and 9 = 60** — > 51^**= S^*** 

Hence *524 + &586 (1 -- Vl 4. -OIUS x 8*5) s 
sr *524-^*289 = *285. 

^ m 

According to this rcshlt, the relative tertsion of the atmospheric 
vapour, at the time of observation, or the ratio of the elaiticity 
of the vapour actually exbting in the air,, to the maximum elas- 
ticity for the temperature, is expressed by the fraction ||{, or 
*5439< To compare this result with the tenrion of vapour do- 
duced from the experiments of Dulong* for the degrees of 
De Luc's hygrometer, I employed one of these instruments 
which I had recently adjusted, and> observed that it stood at 35*, 
reckoning from absolute dryness^towards perfect humidity, 
which was marked, as usual, 100. Now according to the expo- 
riments of Dulong, which seem to have been made with great 
care, it appears that *4874 of the tension of vapour, corresponds 
with 31 <’*8 of De Luc's hygrometer, while *5912 corresponds 
with 37** *5 FrOiq, these data, the tenrion of vapour answering 
to 85** is, by iaterpolation, *5456, which differs from the result 
by my formula *0017. I^ot having one of Saussure's bygnimci- 
ters, I can only compare that result with the relation which 
Biot lias deduct between the tension of vtqmur and the dC'* 
grees of that instrument, by taking the degrees of Saussure's 
hygrometer, corresponding with those of De Luc's, from tlic 

.... . . - — -..-.-■, - 4 . 

* See Biot’s TndtS de Phrsique^ tom. ii> p. S0& 




960 Ml* Andenoa'i) CorrectioMjbr the qfHvvMiiy 

nio*it ac($oi*ate compiil'iioai of theitt iirliioh bave been made. By 
the rbstflte funigbhed by J)e Luc himaelf} dfl* of hb bygrome* 
ter duswere to 7S* of Sauseure ; wbereoi^ aocordiag to the obx 
serretioMof Du L<»ig, 81 <>*8 imewere to 78% and 87**8 to 84*>; 
which #biu}d make 38* to oorteapoad with Some allowance 
muM be made for die aberradons of dilFereut instrument*} but 
if tre ^dopt Iho mean of these results, 88* of De Luc’s sUould 
correspond with 76*8* of Saussure’b, which, according to the 
cl^g;uit analytical investigation of Biot, founded on the expo^ 
ments of Ouy Lussae *, answers to *8899 as \he tendon of va- 
pour. This differs *016 from the result furnished by.;gaiiy fitir- 
mula, a dUlMenoe so small as to be within the limits of the de- 
viations of different instruments. 


(To he can^mted. ) 

- ■ -i; - - - y - - 1. ■ , . . 
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Abt. VII.— •hh* the Priticijilee and J^wtiee qf Venlllaihig and 
Wegrnmig JSuildmgs, By Thomas Tbkdc:o|.x>, £sq. Civil 
Engineer, and Honorary Member of the Institution of Ch il 
Engineers. (Concluded from p. 47.) 


Of Warming Buildings. 

The principles of warming buildings depend on the laws by 
which hot bodies commimicalh heat, limited by the circumstance 
that the lur which is to be ij^ired, must not be injured by the 
heating surface.' And it is obvious, that the quantity of heat 
required, must depend very much on the closeness of the win- 
dows and doors, the kind of walls, and the proportion of win- 
dows. The efl^t of different kinds of walls will be most sen- 
slble in the thno necessaiy to raise the toom ti> its prcqier tem- 
perature, but tiie escape of beat from dpors and windows will 
be constantly taking place. It may be shown, tiist each foot of 
surfboe of glass will cool about 1 1 cubic feet of air per minute, 
from the temperature of the room to that of the extcnu^jjle; 
and hence the loss of heat from windows b easily estimiPR. 
To the km of heat from the windows, must be added the quan- 


Phya^ue, tom. 11. p. 190. 





On VftJfitsttiriff aad'Winnninji" HuiUingn. f Sftl 

tity for v«iUlatio)i» and on ajioaraiice fiir nUtar cauacMtof "Iom 
hhmild iMtinada. W« than have tut difficulty in firopordoaiiig 
the 4{UiKitt(y of beat, and redueiiig that to a regular aystein 
whidl has 'aonductad guess, A minute is made the 
measui* of time in both casea, ntm a eubio Amt the measure <d‘ 
the quantity ef air heated or ooolod. That is, if there be lAQ 
rulne fact of air cooled per minute by the windotra, and 400 
cutuu feet per miniite changed for ventilation, and dOcttUc feet 
bo allowed for lo» by apertures ; then there must be 150 4* 400 
+ 50 as 600 cubic leet of air warmed per minute, to* maintain 
the romp^at the pnqnjscd temperature. 

The hulk of oir in a room has nooonoem in such cakulationst 
but the temperature is more slowly obtained, after setting the 
apparatus to work, when a room is large, hoth on account of 
the greater quantity of air to be heated, and the greater extent 
of walls, floors. Sec. to be farmed. What an immense length 
of time it would require ta warm the walls and mr of ajarge 
cathedral, while ks must render it nearly impostiUe to 

warm it by hot air. The only course that could be iwKed upon 
in such a case, would be to communicate the heat as directly as 
posublc to the soUd matter of the seats, &c. instead of expend- 
ing it upon air to rise to the upper refpooB of the building. 

But We have yet to consider how a hot body communicates its 
heat, and tlie- temperature to which its surface should be limit- 
ed, when the air is to be warmed at that surface. 

A hot body radiates or projects heat through mr from its sur- 
face ; and it also communicates its heat to any solids fir fluids 
in contact with it. Botli these methods of 4»mmanicatuig heat 
are employed in warming buildings. There are Cases in whudi it 
is not prudent to employ radiant heat, but in all cases where it 
can be employed with saiety, the union pf the two methods rea- 
ders the place which is .warmed most healthy and agreeable. 

To eflbrd radiant heat, we have a fire in an open grates so 
constrqcted as to expose a conaderable surface to send out haatt 
and all the other parts of the fire.plece,.in contact with the fud, 
should be tiow conductors of heat, suedt^aa firediricfc and the 
like. To understand the reaaon of this pracaution, we have 
only to oonsider that fud does not send out radiant heat fiuely 
till tto temperature be about 600 * ; and, as a given quantity of 
vox- XII. »o. 94. AFBix. 1895. 


s 



2(ifi Mr on ^ JFVjjnoyfe* Pmfikie 

lii^nfly^igpiiot.^a^a <JHnntMy it » 

**w;j!^WV if n of 

fi^|liyi»^i^,tl)« i9i«,mwitJt>eJow«^ fW ;rl|t it 

iBlepaed. Ift^boekofthp s^poofilj^^i^tM 
tlif$ B^Bcepf IvK minit 4wi i^uctora^rc 

t|eoj;nap‘|t^e¥^iidiQbongrattt<^)9M<»|»»^t^^ 
fndSf ^|i, u Q^en ftttepipted tp emjdojr 1^ (lent wteoh w pv«n 
c^bjp'nnn^on<]bn^tpw{ufino|irt bptair wanood.intoUiniimior 
burnt* and unfit for Mspiratioo, baetdaa orafttwi; a |pi|yiitdcal Of 
dtiat; tl^p low of radiant heat is nearly <^t|iyi^j||p( to the 
qufpitity cominunMated to air in that manner. It ^ ape qf the 
sdyan^gca of an <qien grate, whqn prppwlj eonatrufted, that) 
it aUowa a4 the buant air^ and the noaioua gaaeona matter fhma 
the fuel* to escape up the chunney^ as they are formed * but 
this deferable proper^ doee not bdbng to aU kinds grates 
even arhen^thmr rliimneys are good, and not luble ip smoke. 
In order that the airangement may produce the effect, the en. 
trftnce to the chimney ahould be immediately above tbe dre, and 
large enouj^ to giye paasage to the smoke, burnt air, from 
the fire t It tJbould not he larger, becapsi^ then, too much air 
will be abstracted from the room, and much heat mil be lost. 
This leadp me to notice a defect of a species of g^tH, lately 
imrpb in use» iq which the tqieniiig for tbe smoika is iit the hack 
of tj^ grate, and very little above the level of the fire ; as shewn 
in 1^ % Plate 11.^ where the smt ke passes through a long 
narrow opening at AB. A ebimn^ of this kind will pot act, 
unlesei^hfisapowecirul dranghti and the greater the draught 
is, the lem ef]^ wU]^ he <fi|tained from tlm firei but, hopever 
powetfql ihc dta^l^t ipay be, a quantity ofsqli^reous vapour 
and hprnt air wiU be intercepted at A, by the thin edge of tbe 
plate in the apertqre is made, fpd mp into Ae rmnn* 
Comnum btm stoves, with open fire^, and d^ecendkiig dues, have 
the same defect; th«y are very common^ en^lpyed ipr wrmn- 
ing thqpe and aouqtingd^qqses in London, hut juw only fdt op. 
prepave ^te the doore pre not opeped svffifaqnt fireqneq- 
cy, to duuige the air of the place very ofteq, 

Wht^ ait if not in any degree iqiured by fin^ but 
heated, itisfek t^reanve; b^um, air hdUg UKjreaaed ip bulk 


WdfUltng 

by ^6'A'^miir 4tt«ii% 1^ M mM * 

at cm^, olMtHebiM^lti <lii)^^ to^ii 'ifiiit q^** 

n^ ihe o^iycra^ df'*4&ur ^aef ibr, ^ 

UB. )f a ralkw fdiSBMk Wi «ibtii4,'yb4i iMid i^<S> ' 

tdNinthd idbm aV^'W^Metl, bidioictt Waidiig'^ i^ to dlie wiai^! ' 
dcgre^ Ijdibitliie ^U)&t lbt|^' ^^naddd dia dt, JhMtidi 

mhitdKtffly idcrdue iti tetdpei^rei ' > ' ' 

l^hyut^esddltt of fodbat honl'dinntiiift os tlutBqaareBdP 
the dutftiictf {^oto the drh^ ttAfd 6(^aequ^y «tt6tod» ed oa tb be 
cifed!ive, to a ithaU '^Uatkooe onl;^.' au^jgjesb the Mpedledt 

of emjpAoyinga moiieable'Bcieeti, to lOedve the uta|Mettibiie of 
heat, and proteot the famfly^drclo fktm dio inftox of hM air>' 
froMi the distant patts of room. Such a' scteea ntay be cab- 
tractcd or ce|MUided, acoxding as the weaker is Aiprc or>li!«e 
severe, and endrdy reinoired in summer. The C^lhese dr Ja* 
peticse screen is partially used for this purpose, but the taste ef 
our oountryoomekl is oapaible of giving it tnorb aj^iptoptiatesao- 
natnents, and of rentlenag it as interesting as it is usefuL 
The lively and cheerful Maae, and genial heat, tit an open 
fire, is not, howev^, to be obtained at a small expenoO; and, 
by other methods, the sdne room may be wanned by one-thSid 
of the fhel required by an qpen fire. These methods I dndl 
proceed to eatplain, notnadjl; every vadety that is not oljetttidtK 
able, by bdng tnjuHous to hdaltH. ' ' ' 

In Ae methods 1 am abottt to describe wartnth is oolumunk 
cated bycdtfiact; and, dnoe'the hent is ulthfiatdy cotaitnunu 
cated to the ilir' of the placb it b the object to warif^ it ' 
IS of the utmost impartadcb that diat air nhduld itot be hijtired 
by hotnete olf the suribee ftotn whbb Ifc obtains beaC ' The 
fact that Idr recdees no injuty fiUa d sutfiuse of the ' 

tufri of boihng watei^ n very wdU dSdehaincd) and, jbrbaps, b* 
may peak Vilrhr b surmgs* heac^ to flOO”, witholik marital im 
jury, heft not When 'the temperathTb b higher. ^Air Whidk has 
passed over md-hot iron, or red-hot bride, acquirds a dba^in^ 
able od^^, and, in resj^don, ^boduces a ha^ dry kaaatite 
in the toi^uis, aifd a tendeti^ to cough. ' Air bhkh baa yei^ 



oy£r tbi^Wiiie aurf^e^ with thdr* tditjferittdi^VHAlrtdOO*, !»*■ 
niOd Th4 }il«dae'Mwr4 tif the ohetl^ whiKh 

ah Hpew ef heht prediieee in air, b nht, flxMOagbljr 

undl^thod, htttit U sttp|tOB^ to d>iid^*hi h IWM^ behibuetion 
oljt the partliiiee cit animal and* v(^g#t{i{A4 mhuiH^ sai|Mtaded in 
the Mr; it b'a change, liowevcr, midi pfrodub^ah v&y aenn- 
bid c^ect on any ^rson who lives a oonaideniihle )|^nidti of hb 
lime ill mf which haii imdcrgone it. *> 

' Hence, in eelecting those methnds^which are adapted to give 
warmth to the air of an apartment, it will lie dedrable to avoid 
thosh ‘where the air must be in contact vnth sorfheea hf a higher 
temperature than SOO”, and ev^ that diould be conwdered the 
extreme limit of the heat of a surface to warm air. To confine 
the temperature of the heating surface within this hmit, estrludea 
so many of the usual methods of wanning, that we have only 
few left to consider. 

The most useful fi>r small houses is that where the fuel, &c 
is confined by s jch a thickness of matter that the external sun- 
face cannot 1^ heated beyond 300". A stove of this kind should 
he as completely insulated as postable ; so that the heat of the 
fire, and of the smoke and hot air pasnug through the flues, m<iy 
be ^ven out to the air it is intended to worm. The flues will 
be efieedve, with a good chimney, at a horizontal distance of 40 
foot from the fire, and of ftom SO to 60 feet where the flue rises, 
cither regularly or by steps. It i«t smnedmes necessary to make 
flues descend again, before the smoke passes into the chimney ; 
but this rendbrs them liable to explode, whenever tlie Are is so 
mismanaged as to All the flues with gaS. In houhousos for 
plants, the flues are extended in one directiem, so as to oflbrd as 
equabla a heat as possible to a conriderable lei^gth of house i 
but, iu othejT cases, the flues may*be made to wind backwards 
and Ihr^ards, so as to opeupy only a small horizontal space, of 
whkb we liave an examine in ^wedull stoves. The matciiolsof 
these stoves should he of ^uch'a nature that the air mayJbe 
warmed agmnst the sniface^ mthouthecoj^g loaded with 
Indeed all passages for oir to circulate ihrou^, should be hari!, 
smooth, clean, and durable. The wear of soft bricks, mortar, 
&e. by the friction of air, u mudi more considerable than th<^ 
who have not observed it with care con have any idea of;, and. 



Oftd.ff^0rnwngBi^^ , S65 

bfWfJoKi^ 4i wg i atf ii fe ky(M of 4v^y it is npt dd^ajj^Q 

tQ ialiale nir obotg^d .irUb ^ bi^ ra^moitiir*, 

the tndttdr of tbd slure ia of miil^cient tbicbiiesd if> Unut tl» ton^ 
pmf»m to ltb« pfoppsod degrdd> it qot ecopomicid to guiko it 
thiokorkipdow tbe,0i« be kept o|| ooly a oortaki tiowt aqd tbeit 
the damper opd tbe-aeh.]»t both ^pt (dose* eo tbat, no iur cagi 
past tbmngb the dues : then a oonaidera)^ mass of materials 
wUl afford a regular supply of heat for a long time after the dre 
is out^ ood you have to fait nearly ps long a dme brfore the 
stove affords any hetf* if it be suffered to remain till it be cold. 
In iact» it pquires a regular and systematic attention to manage 
such a store, which renders it unfit for our uncertain climate, 
where the weather would very often change before the stove 
could be rendered capable of affording iu warmth. Consequent- 
ly, it is an obvious advantage to have the parts of the stove no 
thicker than is required to Ihnit the temperature of its surface, 
because it then afibrds its heat speedily, and no attentbp to 
closing vaUcs or dampers is necessary ; and yet tffe mass of 
heated matter round the fire-place is conriderable^ and therefore 
it is not very sckmi cooled, if the fire be neglected. As the length 
of horiA>ntal fiuo is limited, and it is not convenient to make any 
material change iu the um of the flues, the power of the stove 
is usually regulated by tbe use of the fireplace ; but it is better 
to tlo it by the area of die apo-ture into the chimney ; for then 
we can have a slow fire, wh’iLli will require less attention. By a 
quick file, we gain most beat irom a given quantity of fuel, but 
it requires constant attention ; hence, where labour is more va- 
huiblo than coal, a slow fire should be preferred. The area of 
die ^lertiire into the diimney may be determined by the rule 

= a Where c is a number of pounds of coel to be oon- 
vA , 

sura^ in an hour, h the verbcol height of the chimney in fbef, 
and a the area of the aperture in inches, and if the quantity 
of air to be wanned per miniltc,*in aibic feet, be multiplied by 
Q-004y^ the results will be the pounds of coal which the Stove 
tp warjo^ tt riiQuld consume in an hour. * 

Wherq a greater ^entity of fuel than 10 lb. of coal per hour 
is required to sustidn the temperature, it vfilT be necessary to 
liave two stoves ; as this is better than increasing the surlace of 
the flues. ' 



I V la «lHM» V!i|h^)iM*<fiia{ b ib>w«iiiin<>itp>b» 
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)< 4bbi«i(fbbb«f a^bafHf kk thMMawy, mmI a 

it tM 4i)iiibKe*iiiigr ttiwMkiD of heat 

i i^bhi tittit ilu^» 'h A ' >« W 

» lA ebittsliMk aimI. hbSdSf^ ief a iUce*4tuiil^ th* blnie i>f the 

Urf iMr HeiuAy the ntholt^ lUiy hi ta|i^KcMl .to tkb' stoia fWmt 
ttrithiif the boildiigf hbt, in ntmller bniWiagB that jorerin vKire 
fteqiteM ttMy * port of the Oir irihottid be^tnvught fireti 4he ex> 
tofior) nud ^ leet ftnm the interior $ the teterive fqtfjptMtiona of 
wMdi iril^be detenrihed by what has bOM mhorked in tfcoting 
the mlject of eenriltoion. ‘ 

Enough ha^ pethepii, been said respecting the'praperkiei isad 
powers Of stoves tfans kind} and ifjhe hnpartance of the Jnin- 
ei]^ of limHing the ten^Merstnre of the sorfsOe^ sand of prevent* 
ibg Jhe bested air beooming charged with mhrate partkiesof 
dust be a^ittedf h most be acknowledged, thaa veiy finrof the 
contritonces Oell^ BtoveS, aiu ptopse instruiocnta ibr uffinrding 
bent 

About the year 1796, a new ttietbod ef Ihniiing the tempera- 
tunre of a sdifaoe, for affording heat, was discoversd by Messrs 
Strutt of Setby. It conrists in pladng the sinface at such a 
distanee fiotn die fire, that its temperature cannot eseceed 800** , 
and as, finom the natmw of the envngemmt, this surfaee can on- 
ly he of small extent, it was fountl necessaiy to direct the mr in 
small strieams t^Ust the heated surface srith great vdodiy, to 
cause it to absorb a greater quantity of heat, and by that moans 
com|icDeate for wrant of BUrfaoo^ 

It enll be obvtous, that, in diis amasgement, the fire should 
mtber he rafiaed in an Open grate hrthe centre of •the' aarUe <fbr 
that is the name given to the vessiri which is heated), ok> the fire 
dtould i^ve off heat through sidee^of slow oondoetiing iDatter}<— 
the latter appears tif he tfan plan adopted by Messto Strutt. It 
* win also bo evident^ tfiutl the smoke of ‘the dbimney eannet be 
bronght to a lower temperature duut that of the enafium (pring 
off heOtj unless it be given off dnougb the sides df the Hue 
which eonduets H to the chimney. ConsequMUfy, the whole of 
the heat cannot be chtained without in port onqilqjriitg the prin- 
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oHwt bgMiiMs iMthad A^wp.Iiik b|t]Mi9«0l^ 

amall Ma»«pi» vith omund«nl4(l vdk)o4y tigidugfl |]i«lKilttff|/|Mut 
<rftbeo#cld«i Muiiiigafikt 

«h«iiilM)r vljUBh )wi 'bmp b«ou{^(( ^Uimt csqatawl wth Uie 
lieatiqg mtftcv ui^ port; of tbe ooekl& it « < 

Th« metbod Vfamfeyng by the nod^^ i»tbeiip>i»cMeo Undtod 
ia applicatioa thfiii fhat by ilov condactomi «8» bt *wdBr git 
l>o««ir to mo^« tlw air tbrobgb ’i^tb Mi6kieni vc^ty« thaoodUe 
must be at about the depth of twraty feet beJov the loonut H U 
iateaded to wann. ' • , 

I have conddaicd the c<xddeasa<iiielmsofa0hrdiqghaa4a 
little out of ite place a* aii^veatioa« far it trae fwaceded by an* 
otheri aad more eafe aqd ooaveiuent mo(^ of dietribu^ilg; heat. 
I allude to Steanit which wae first pnf^ppaed by Col^l WiUiam 
Coeky in the Philoto^ueal Tranwodone for 174fi; hot it doeb 
not appear to hare been mudi used till after its applicatiiui to 
eotton*nullB at OrUigoyr in 1799. 

The value of steam, as a vehicle for distributing heat, eon* 
rists in the fadility with which it can be tponveyed from one fire 
to any part of the buildings to be warmed,— in the tempetature 
of the surface affording heat never exceeding that degree which 
is injuebus to the air,— and in the perfect safety from fire. 
Low pressure steam should always be employed for distributing 
Seat, for when the just pn^portion ci heating surface is prepared, 
the increased temperature of high pressure steam is not wanted ; 
and it may bo proved, that there is no economy in using it, 
while it must be dangerout in {wopordpn to 4110 pressure it is 
woriced at; fiur it cOnpot he expected that an experienced on* 
gineer will bo employed to attending the bailer of an appsmtus 
for wanning a building, il^ut etopbying a aimple an^ratus, 
toad hnr prearare stienm, with a spe^es pafatyovatva ifiaece|Hahle 
totheattendmie of the tire, and yet not likely to be opt of order, 
will fender a steam apparatus perfectly safh, and capable of pro- 
dudiig the gKOtest efl^ from «given quantity of fuel. 

The boiler finr psoducing Steam is usually oonah*UGtod in the 



4QS Mr JXkc^lgidld qte ihe’Pi in^Acs iukAvFi>afMce 

sadw PiamMw m A^t^pm-tngine hc^ler» vaA'M Am^mmy pnpor. 
tKKM. It aiM>itld«aiiti^<a« steilin uirittiSttjdl tb« inpea, 
«# atlwi* <vaMfl!la« lbr«flbrdin^ heat^ BfaMl^«n.afUBl «pace 

ftv iwat^r^ Fnoia t)iA tb« atMO* flMratilINtoifiJtteyi vhiHi 

««lHiv«y it to the {daces, obere j^cbt is JaA trheic it 

4ov 8 into hunger pipej} or ioto od^er appropriate vhmTb-tor af- 
I finsding sarifiuis to give out heat. Fitom these pipes, vriaesseb, 
the coadensed vratcr is retutaed to tite benhir, provided 'the pijxrs 
tar vcaaeis he sUoate aliovc die level of the OOtrr in the bailer ; 
hut if this should Q<^t ho the case, the cOtaleiwod arater is al- 
lowed to run ofl* hy an inverted typhoti, where a i^iolumn ol 
about nine feet of water is opposed to the torci of die steam 
Sometimes the same thing is effected by an apparatus termed 
a eteam-4rap, which acts by means of a hollow ball, similar to a 
baH-cocL. And, in botli ‘these methods, h. is ncoessary to have 
a small outlet, ibr clearing the pipes air when the steam is let 
in. IX'he \alve by which the uir is let out, and admitted at, 
when the pfpes arc dear of steam, is often motle selfacting ; the 
n*odon lieing produced hy the txpaii-<iun and contraction of the 
pipes. When the pipes are cool, the valve is open ; but when 
4 bey faocome heated, by the steam being admitted^ they cxjialid 
ia length, and dose die valve. * 

In some cases, the roiidcnscd water may he let off by a Com- 
mon cock : wliich, when die ap|iaralus is at work, should bo on 
ly opened just so as to let the coiideiihcd water eseajxr. For hot- 
houses, this answers very well, and requires very Httle more at- 
tention dian the other modes. The conveying pipe should as- 
cend as nearly in a vertical direction as possible from the boiler, 
and then doScond to the vessels for containing steam to afford 
heat ; by this arrangement, the steam is not interrupted by the 
•return of condensed water down the pipe. It must be obvious, 
that die condensed water should lie lot gut at tlic lowest part of 
■the pipes or vessels ; but it is hot cqualiyiobvioua, that the air 
in the pipes should be let <out at the same place ; and, from a 
want <ff Ateutiou to this circumstance, there has sometimes been 
a difBcnlty in expelling the air fVotn theYipes. Common air is, 
however, heavier than steam, and riiould be let out at the lowest 
part of the {apes. 

The heating surface may be obtained m various ways. * For 
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ondtamy lAtmaaituaicta, conttaan ftwge pipta* of Bmm tbn$ lo 
£T0yuibeBmtuAordma0terf3tidcuAmiiiilMmt1ibeycKmb0mi^ 
aaowLoiNl perfiatt*''' DouIiIa «iylu4aii^iiifeiof wjudi ia riunm kj 
Fig. & Piute and ita aeatkal in VigL 4y inegr» ili otkea eean» 
be used #idt advaouige, as iSffiird a kuge <|iuSlidl^ of ann. 
facevaladby inin)di«^a»|iipe A| iarfireah air^ifllo 
tral part of tbe cylinder* it warms tbe lur as it eatan die raant 
The top and the base fit on to tbeflyliader^yMid it is aupplaad 
with ateatn from the wlrought iitnhfiipe and the air and con- 
densed water ore talceu away by the pipe C. The adnusdon of 
fresh (Ur is to be regulated by ^e handle O. I’bc steam ocou- 
]Mes the Space between the two cylinders at oifOt in tfu; section. 
It is ncccsascy tliat the cylinder should have an open top, as 
fchown at £ ; and as the hdght should not exceed about three 
feet, it is requintc to make tlie open work omamentoL 

In other instancies, 1 hsSrc used ppos joined in short lengUis, 
nearly in the form of a distiller's worm, and placed an. open 
itdlis screen over them. 

• The pnqpoortion pipe required u> heat a given quantity 
of air per miqutc i« eauly calculated, by tiic following formula: 

sinscrficial content of surface of stcam-vcsscl 

that will heat C cubic feet of' air, from the temperature e 
to T, in one minute. Therefore, the quantity of ventilation 
. and loss of heut ])cr minute, being abccrtaincd by tbc prin- 
ciples already g^ven for vciUilation, it is easy to provide the 
mjuibitc supply of heat. It is assumed, that the pipes arc 
of cast-irou, that being the fittest mateiial, except for the i^mall 
conveying ]npc, wluch may be of wrought-iron ; but other sur- 
faces will afford about the same quantity of beat, if of a dark 
cedout, and the mirface r little rough and spongy : a bronze 
colour is very well adapted for giving of heat. 

In applying steam-heat, it should always be made to warm 
tliot part of the (dr which is'introduccd for ventilation, before it 
enters the rooms ; but it should only be wanned to a tempera- 
ture a little lower than the mean temperature of the room ; the 
propoitlon of inpe to be ap{died for that purpose our fi>rmula will 
show, and a register to regulate the quantity which enters, will 
jmf it ip. the power of any person to alter it at pleasure. 



t ' Vnm. mi dncHnigi4if>i)wi| ■ tlw jdis- 

#i ([td ll <wi|fciif i ni» l ii t l•tld>4w 
mitth lees 

Ilu«i.tei|i;itai#n 0 d to 0 .'^ 

jM^eocUtQnlfFtbt idU be 

snllbHeB^eoBipeDMitioR. < * i> >.>•<( uv !vt, Mn^4( u 

<WidMtho4n^o|l«o«rtic^of< h wipoiiiitfrio to 

enter into ell.tbe jR«Rt(i(be of the ««t pf con- 

ditoUng ^neaiikitioot blit I be^y' iicirt«ae>ifc it .‘Mill afford 
■onis«u»fbl bttttfy and cnuae eome inquir/ to lM.iiniitutpd by 
those who are better^ abb to •ioteetidpate .Xbeee ,ii|ipt||rt«nti eub* 
jeehk ^ ' 


Aut. Vni.— On certain AntedUwvkm Phnte cusajflime of be- 
ing i^biHraffd by mearte ^ tSpeiiM now Ueing teMUn ^ 
Twpim, By Dr C. F. P. Dit MAkvtOB. Bend at a Meet* 
sag of the Boyal Botanical Sodety of Badebook (Cootinoed 
from page 56.) 

Almost aU anthord) agree in repmeei^g the funily of 
Palm a» having exiated among die Snst vegetaUesy and aa being 
frequently found buried widi the others. Nor is it to be doubted, 
that their reaiainsy via. the stema, fronds and fruits, oqcur in the 
older coal frmnadem, althpugh they are mudi leas frequent than 
is commonly b^eved. A fragm^t of stou), represented by the 
iDustrious Coqnt Stambergt in hia eeldxrated woilc, PI. 0, Fig. 

exhibits the ringular structure of ^lalm-wood; and the fruits 
depicted there, PJ. 7. Fig. IS., seem to bdong to a aperies of 
eooos or areca. But that later dstastnqihea bave overwhobwad a 
great abundance of palms, ufnoved, both by<tbe petrified, ^qods, 
oeellated with fosricuU of fibres, add veipr easily disdiigtiisbable 
by them, frequenUy observed in the Edit Indies and in Europe, 
and which I have also sera ip Brasil ; and by .the varinus impesB* 
asms cf fronds tnOBslcareons sriiistus ibund m diffmsnt phups in 
the Tyrol, the south of Fmnee, and otiier countries lin the 
luly of the sea, as well aa on the Gontineist cf Gomtany*. 1 bi|vc 
m my poasesshm as exceflent sample of dris period, finmd in the 
sandstone quarries near Hmrbipolis, Ixing a piece of stofn nfiirly 
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m » < n p(i iwtf i *<riUiu(li<wii*4i|0iJi iMMditard by ^ IhU of 

Uii'Aaiidi|»><pHbinlb tb« miw>g fiiwa <he wilwlfaii of 

lAie ft og l w fl i f flttu»fi9Pf£BD|M^^ of 

»d<fDi4l|l4u;M^ «ga[0«lbt|9|i<of ibo 
4tBtni$ $va3ime,f fig. pgrmfiiu!hmf^af/iiheb> «d|araiittMni tppifa 
Mettumaf jputtna, and itfao Udtet’, frMa it* wmh«wnit« iwprowi idi ^ ar- 
]Mkigidf4ii*ibi^»idthtii^^ 4xmrv0m vUmiot aawBli» 4«raib 

tobAw^tadMfiHtflMWpfliou. u t • 

Tb4t<blloiriogMeth4^aiaoters43fdKi>liibiiac^ t 

AA iteAiraacliad vopily or mhwucnA §tmt atataigfaty* with the 
wrflMBa Naoothf or artnod with apiiiifbtna piooewef, marited with 
arnnular duOriiXBt which are Inoader oa one «de (the book), 
narrower on the other (the beiily), and placed alternately or buI^ 
Bfnrally at the broader part. Flabelliform or jnnnate^^nndr. 

<k • 

VariottB gnoAre, of orSorew^ groMtH aS|pd to Mamimaa, 
ceem to have been much more {ftwyoent 'than pnlmai in /ormet 
ttmea. Of them plants to which the older wxitSn die 

name of CalanuteBf bome epedmens have been figju^ by 
8ucoow, in the Act. Theod. Falat. Vol. V. PI. 16, 17, 18, 
Pig. 10. and 11 i PL lA Fig. 8. and 9. Sternberg to. 
pretoots the emootb ouhn of a calamite in hi* work, eo often 
tsiced. Pi. 6. Fig. 9 , ; Schlothdm exhibits others longitudinally 
canaliculate over their whole surface, as are all those tjS Succow, 
and somewhat prominent or contracted at the joints, under the 
names of Calamites cmAueformiSy Jntem^pkta, and nodosua, 
see his PI SO. Fig. 1, 8. I can scarcely vetiture to say, whc> 

ther the CaUm^a acrobicuJatua of the same author, Fig. 4 , 
should not rather be referred to the pstlma Another spodes id* 
Bambusite, found in the sandstone of Scania, is exbiinted by the 
celebrated Nelson, in the Act. Acad. Suec. 1880^ p. S84, PI B. 
Fig. 6., which agtem with various smaller ^mbuste, and is, 
therefore, with less propriety, referred to Calamus. The nu- 
metou* fitttowe in Batubuiueai seem to be owing to the natural 
steuetdre of Bambusa, and not to have arisen from the dreum- 
Msiia^ Outi! the foagiSe tubuler culms, perfectly round at dtnt, 
ttnd stuftlsd fVitl of day, while th^ lay overwhelmed in the ge. 
ncnd ibhr, were taxdcen into kmgkudmal pieoee the weight of 
the superimposed bodies, an equality of pressure on aU stdeepro. 
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remaiov U» v^iat /qpecie?^ th^ 

parly, Wj be^jr^jferwd^ Jdai detanpip**^ <P t leaTp to 
others who may have ha4 pffjwrtpnitii^ of,|Ke^itg more jgepera 
of aiiw^soent gnwMifjl ; fiw I ao^uaintod^wii any ^ 

in all respects epiTaqxmds with straetpre of t)se petiifie4 
plants. Njor 4oes it saem at all inooowteq^ with proha^ty 
that thesa forma of |nimaval, vegetation are now, eptpdy lost 

The Banquettes may be characterised as follow^a ; ^ 

An Atboreaoant euht or caudese, ample, or very rarely rerti^ 
mllato-Famose, articulate, witli contracted or ^tinuous jstitui^d 
gmictdi, and smooth or canalicula^,/t>t»^. 

The Cudpharett Dratwue, Pandanit Yueeat and of 

which last I have seen (monuous strnns in the subalpine regions 
of Brarily ConstUute another series allied to the palms. This 
family,.whirii differs in structure from most of the monorotyle- 
dones, in having die stem broadly expanded above by a more or 
less perfect dichotomy, and is pretty intimately connected on the 
one hand, with the Cycadese, and on the other with the Conife* 
TO, also makes its appearance among the primitive forms. Nor 
b it at all to be vrondered at, that spemmens should occur in our 
coal mines of the same order with plants of which we still have 
living examples as evidences of a former world, the ancient 

of all OUT vegetable productions, and of Vhich may be adduced 
as an instance, the famous dragoo^tifte Orotava. ‘[jE'hc marks 
by which tbi^ may be distingubhed, are chiefly connected with 
the circumstance* ^t the stems are invested oil around with the 
8emi-an\plexicaul base of the leaves which remains after the up, 
per parts have fallen qff, and hence reseml^je a surface covered 
with imbricate scales, s|^lly arranged in various way^^pceqrd- 
ing to the various disposition of die leaves^. It appears that thes^ 
scales, being imbricated upwards, are hot distinct from each 
other in ^hrir whole extent, and thereferc may easily be distin- 
guished from the stales nf Filicites eo called. The thicker 
these leaves are the more pbbous does their perris^ent base* be- 
come on the bach, and leaves a concavity in the impresrions lefi 
in siate-elay^ which has been erroneously conridered by authors 
as the cicatrix left by the fall pf the leaf. ^ The, vaiioipily d^p. 



t^Htahiud JintidUwlM Htnti. ^ Sfh 

^pse of l&e tobst id c^Bonp U&eiii' the 

AihA the b>p«^ of \l2el4a^ hu pbikSeim. 

^ AJi&r pKiSaUoi^ this reg«!rd wthe strudure of the 

deUii^ W‘^W'|;iVh the ohi^nActei'jof • '«’ 

JiL ^iiod.y’»iem, Mnaple ol^'lbrahdied above, Tdih tuboii^oe 
neatly e^iialliog ^e $tein*in thickness, eoveted with plane or 
gibbous sdiles, crenated ot ero^' at the mai^g^ imbricated up- 
wards, hncl dience Aot distinct beneath, desdtute of dcatrbeak' 

I am acc|udbted with three species of this genus, dug up from 
tlie fcbal-mincs of St Imbert, and remarkable for the siill perrist^ 
ent eovolng of scales reduced to charcoal. , 

1. JTuccite* micrdlepis. 

With triangular scales, twice as luued as long, having their 
mai^pns, which are entire, meeting at an acute angle, plane, im> 
pressed with a subhemispherical {nt from the middle to the base. 

S. Tucdiei gphtrrolUpia. ^ * 

With triangular scales, twice as broad os' long, thrir duded 
margins meeting so aS to form the segment of a circle, gibbous 
on the back, the gibborities triangular, attenuated downward^ 

3. FtMscttes tngondUfiat 

With triangular scales, having thrir straight, entire margins 
moeung at an aCute angle, elevated mi the back, the gibbosities 
attenuated upwards. 

Figured by SuccoWf PI. 18. f. >15. 

This species is remarkable for the rise of its scales. Sdilot- 
heim's P<dma/Me» affints^ PI. 13. should perhaps be referred to 
this ; but as the figure seems to have been taken from a spect. 
men which had been deprived of its balTk, we can only form a 
doubtful opinion ‘With regard to it. The reason that the tex- 
thre of tha scales is found best preserved in these petrifiictimis, 
is, that the loaves, when inyolv^ in the general destruction, of. 
fernd mdre reristance on account of thdr fleshy or esvtiluginft- 
fibioiis structure, and, bring converted into chareoail, adhered 
firmlj^ to one anotheiv and to the petrified ports ; whUc the in. 
ternaX iiarts of the stem, bjr absorbing the mud with wltidi 
every llting was then invested, assumed a stony nature. Thus, 
in the greater number of sperimens, we see the Scales themselves; 
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imp<ll<cMtor%i«^A!^ ^^ipmS^mtAd like «bMi, %i 

thesttMtAftffiterwfHetasJUes.* »' ^ > i u t 

It* * Ul * *•* J ^ ^ *** 

thM MW dbidted ibjr blMi-vittkM* #iljW W'tife ttta- 

iioeotyl«!doAotM''|gen«i4i c^* aatediluvliitt f^ltmtH j ' btit Uiate nott^ 

of ib^ MS to i«iidar if Mceasftry tiXaU hi thfe'bid of (IUo()> 
tyUfdokiOOs fjilMiits for Uwhr detmoinKtion. <« TIkM exitit in. CMW 
oooLiahiieit MUHdeotly numerbus eXbmplea "of Atfcoa* 

fra^ii#|]|b 0 evethl feet loog^ imnarkable’fbr tubetolee or ][iolygo> 
md hopreedoM dietinet ftota e&eh dthei'^ end lobgitildlbdly (He* 
poeed Hi etnighi Hnee, aepaMted by parallel gtoovee or ridgee^ 
and marited with a itofife' ehietrnc Smpreued in the epedmen it* 
self, upon the retboiMie^s bark, but j^ated in the itnpresncui 
or cast* A epedea of this kind has been figuticd by Steiftbarjft 
PI. 9. f. 1*, under the name of L^ndodmdrm tiXrwolaium t no* 
other by iSkAAllhclat, PI. 19>, tinder the name of PdUma^let adw^ 
latua s a third, nmre remarkable ilhr its «ze, by JVHu, PI. A, 
who first referred these vcgettdiles to the Cacti, on ooitlpaiiog, 
at tty instigation, sev^nl spedes of our garden. The samo 
ofnition has been embraced by AAodr, who, however, seems to 
have gone &rther than he was warranted^ in considering many 
remains of vegetables as Cacti, which belong to diiFemat orders ; 
for some of his spedmetts are^ sdth^ut doubt, to be inferred to 
arborescent feme. Bat venous kin^ of • Cacti have been so aU 
tered while involved ill the general ruin, as to be in a great mea* 
sure tfnfit fer Hivestigtakin. Wo have^ for instance, some spedes, 
Budi as tSHcfHr ietragw i M, pet^agtmtUi lifaMgmuti vihicH 
funosbed with broad add phrab surfiiCes ; others, as 
eutt eiHHuly eyliadricel, and famished over their wheik tiufime 
with rMkulate'fbiWaws, among which cdberdes pTcgect ; odiera, Ss 
<7. repandtu^ whose obtuse and repand surfaces are much afqinni* 
mat^; and, lastly, others, stidh OS all'tbe! OpuniUtt remarkatiefor 
thdr Qompimned joints, wbkii are pfamonc qpaesdy tabedOulRtciL 
These diitecat Ikrms, then, #hilo they lay buHed aknong stones 
and mudj have liMii dianged ih vtotioiMi irays. A great thMiy ** 
iMve been reduced by the extreme presnire ttaiu bread fitti' liU * 
minn, longitudinally canaliculate or aibohiM; OfeWhave pre* 



viiv w a i H Utd tb«« 

subaeqiMsMt eantcnkm into a itiniy to 

hatre talten^ {daoa in other vegeta^liiiy and ai^ilN^iy tiie arbo> 
reaocytl^riin 

trilled Caott apnvtiti?^. t»eMH ttHttUK for (?«Miie%<w 
be.«a<nnpijd«^i^tWo^ ktlioiAotnTIWMl* 

Pal» ,V9l:* Y.i{il. lf^\m dg>lH4> l > WX ! > »* o • wlaip Uj fr WiU> 

rogard<tt> til^furfiwek in a f«ir fjpaeWwi9> ‘tbo •cx>irtH»d ii^ar H* 
self reimiujNt radooOd >to It flUdta p& ohnnpok a«^ 

Iie&i]«Hi(^ ofJooigrrouatphirtidHrtMAiaKjratneM^ 
of Skm^fft in other*, «gai% and thow mare niunatoae, iild» 
layer » looeomad limq inteqai pofta of tba ytoit* and ia 09 . 
gloiinMnd to the tiataday, in such a manner that ite internal par<* 
foeo cornea into vieir, winch aA example may he aeen in St»m^ 
ber§^» PL Id. f. d. * in othma, again* the internal aubatanoe itr 
self appeara converted into ateme, and» 4 anuded of it^ bark, 
fourth oondidon in which •caotitea npeuv, ia when the impieaBion 
of die natural entire auififipa haa been loft upon dhdnday { and 
the dftb, when the aurfiiae» pneviovd^ deprive^ of the cordcal 
layer, has been impreaaed upon clay or mud ; the latter of which 
nflbrda but a veiy imperfect idea of the nature of jdanta, as may 
be Been by Svaxm's figwea, FI. 19. f« and 15., whuh cafi> 
not be reduced to any qiecies. Having now atated the <»roinn> 
Btancea by which the CadHiff may he diadqguubed from other 
petrided planta, I proceed to give their generic character : 

A woody irunkt aimple or aEticulatodichDtomoua, with con* 
tracted entire gemouU, either knigitudina)^ furrowed, with 
aindj^tt or waved anloi, which are impreaBed at the top with 
polygonal tuborclea perpendicularly impoaed upon *th«nk or 
aniooih (without: flntowa), with aparae or lericdlata tabevdea. 

The a|pdea with winch I am iiC(|Uwnted are the foUowuig : 

‘1 I ' 

, ,.V I, C«taU«t gigltn^eu^^, . . , , 1 . . 

GylindrkalrP^ aulcote^ the «i)ci eMught, with Icaaewbej; eon* 
vex><du 9 ea» *enbbtttegionB), codtigtioiM aieelaa,. which aCe ovate 
from ahe'lotaer angleB, beingtaanded, and the uji^Mr contracted* 
and merited with three ctcatricea toward the tip^ > 

Piguced by Sueem, PL 15. ' 
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Diatnctor from 5 to 6 inches. The sulci equah btFsight» iu>t 
waved. The faces, when covered with the corbouaccout* 
bark, little convex ; when the bark is removed, more oon> 
vex, and marked with, raised longitudmol lines ; among 
, whidi there is seen in tlu^ middle, on orbiculus pitted m 
the centre. 

Found in the quarries at St Imbert. , 

S. CadUes eivecAaiut. 

Angulale ? Sulcatc, with hexagonal tubctiics, which are bub 
ovate, from the upper angles being contracted, and , cicatrized 
beneath the tip. ^ 

In this species each of the faces seems to exhibit rows of from 
idx to twelve tubercles. 

* • 

Lcpidodendron alveolalumf StemK FI. 9* f. 1. From the 
quarries at Iloraowitz ; Stemb. Occurs also in the coal- 
mines dt St Imbert. 

3. Cactitea irtgonvs. 

Angulatc ? sulcatc, the sulci straight, with subhcxagonol tu- 
bercles cicatrized in their upper third part. 

The cicatrices placed at the distance of 5 lines from each 
other. 

I^pidodendron irigomim, Stemb. PI. 11. f. 1. At llodniu 

in Bohemia ; Stemb. 1 ha\ c also seen it at St Imbert. 

«* 

4. CactiUt dS'stans. 

AngulateP furrowed with straight sulci ; with oblong slight- 
ly convex tubercles, dcatrized above the nuddle ; the distance 
of the cicatrices exceeding the hdght of the tubercles by two or 
three times. 

Cicatrices separated more than an inch. 1'he Pedmacitea ocu- 
Itttus of Schlothrim, PI. 17.,^and, perhaps, Rhode, PI. S. 
f. 1., seem very like this species, which occur very seldom 
with tlic bark entire, but frequently in tlie form of im- 
pressions without the bark. 

From the quarries at St Imbert, as wdl as those of Swina, 
from which place, an impresrion of B«|idy marl was kind- 
ly communicated to me by Count SUmdterg. 
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A apociei nrarh altuxl to thi% but tUfierii^, in lutvinig it»i 
pnttft of It lugger eSeet has been 6gu)red ligr JNa»tt pi 4b» Irom an 
impression ortiyk • n . , * 

, ' • 

, 6. Cacfyfe Igf^tiilcttfvf, 

Round?, with several straightish suBeqitalMuld,, marked vriUi 
a lim>ar cicatrix at iht dhitance of nearly an inch t the fiKcs 
somewhat convex. 

In the quarries at /ft Imbept. ^ 

I have seen speliinens of this-' too feet long by half a^ftiol 
broad, but all excoriated, marked with numerous furrows, 
• running down at tlie dibt|pce of from 4 to 6 Unea 

6. Cactitee subundulaius. 

Round ?, witli several subundnlate suld, marked at the dis* 
tnnee of half an inch with a linear dcatrix ; the faces<oonvex/ 
Occurs with the former, from which it differs in having the 
sulci narrower, with more elevated faces, and approximate 
ciratrires. 

7. CaetUea teseelatue- 

Plane ?, with contiguous rhombiform areolse, marked in du> 
middle witli the linear dcatrix. 

This seems to belong to the Opuntue. I have only seen .t 
improsMon. It is found at St Imbert. 

A genus of plants describeh by Count Stetviberg^ undcT,,Uu' 
iiauK' of Syrmgodendtfln^ agrees in many of its efraracters with 
the Cardtes, nor can it be doubted that it belongs to the succti. 
lent or ficoid vegetables; but as the impressions atuated in the 
middle of the fistulse, and commonly remarkable for having the 
form of a bifid noil, can scarcely he formed by Ute tnbcrcles of 
Cacti, it is ptaibablathatjtliey belong to some eetdform spedes of 
Ruphoribta, whose twin spines unite at the base, but diverge 
above. To those JSihpkor&jtos, which I imagine to belong to 
tliis ^vwiaii, we may ascribe the following cbaractril. 

A straight woody stalk or trutdcy ample or branched, impress, 
ed with irectiUneac furrows* with the faces marked in the irnddlc 
with oblong» emargjppite, or eftcq lufurcato dcatrioes* bngitudi. 
nally disposed. 

VOI. Xlt. MO. S4. AFltlL 18S5. X <• 



278 Dr Martius on AntedUuman HamUt. 

To this genua ore to be referred : 

1. Eujphorbitea cicatricdsus. 

With the faces more than an inch broad ; solitary, elliptical 
dcatriccs, cmarginato'bifid, above and below. 

At St Imberi. ' 

2. Euphorbitca mkatua. 

With the faces two^thirds of an inch broad ; twin linear, entire 
cicatrices. • 

Paimacitca aidratt/a. Schloth. pi. 16> I'. 1. 

From quarries in Sileaia and at St Imbert. 

Perhaps Sch]othciin'’s Ptdm0itea caHoIicuilaiua, pi. 16. f*. 2., 
difters only in having its proportions larger. 

The genus Rptiddepiaf constituted by Stendwrfff pi. 15., re- 
mains doubtful between Cactites £nd Euphorbites. With re- 
gard to Schlothoim's Pahnacitea variolaitUf pi. 15. f. 3., 1 can- 
not allirin any thing witli certainty, although it appears to ap- 
proach rather to Cactites. 

There is less doubt regarding another sort of fleshy plant, to 
which Stemlx'rg ^ves the name of Varuduria Jlcoidea. The ar- 
borescent stalk, branched aboA e, is every where furnished in the 
upper port and branches witli lanceolate leaver, after the fall of 
which, there remains on orbicular cicatrix inamillatcdin the mid- 
dle, and which is the more prominent, the greaterthe degree* of 
decortication which the specimen lias undergone. wH|^b6erve a 
similar structure in many succulent plants, which t^pl^it, when 
their bark is removed, knots of spiral vessels projecting from J|bc 
alburnum opposite to each of the leaves, as I have represented in 
the Scmitervivum arbbreum. The disposition and form of the 
leaves in Variolar la ^cmtleay as weU'rcmaiked by Sternberg, cor- 
respond very well with Cacedia ficoidca^ Xi. ; but the trunk is pro- 
portionally much thicker than we observe in tlie living plant ; 
and, although the petrifled* plant cannot, tlicreforc, be referred 
to this spcrics, it certiunty bears indications of being allied to the 

tribe of Cacalia or Ficoidea. 

* 

There remains for me now to speak of a very remarkable 
form, with branches attenuated u]>wards, aiid having tlie whole 
surface covered with foliiferous locales, arranged in imbricat* 
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4>(l manner, ndthrr referable to the gOMus Vticca nor to that of 
( Wfusy iincl to which Stei'hbcrg has ^ven the name of Lepido^ 
tlmdron dichotomum. There are, indi'cd, certain t^pecies of Ficoi- 
(lea>, buch, for example, M Ssmpervivum arioraum, ^hich re- 
semble this plant in having ihc* bark marked with squarish or 
rhonibiform areola', but their bark never forms scales separable 
from the wotKl, and rather presents the appearance of tessallar 
spaces, than true and distinct scales. I am of opinion that the 
l.epidodendron dichotomum may, mth more propriety, be re- 
ferred to a new genus which I met with in Brazil. The fields 
of the province o^‘ Minns GeracSf at a height of 2000 feet and 
upwanls above tbc level of sea, and especially the diamond 
district, alford a genus of the onler Compositic, much allied t(» 
the Vernonia of Linnseus and the Pottakstce of Humboldt, which 
seems to correspond in ev^'ry character witli our petrified plant. 
I propose naming it Lychnopkora, and shall describe seterul 
b{)ccies of it in another dissertation, confining myself herc*to the 
characters derived from its general habit. 

The Itijchnophora are shrubs of alxiut the height of a man, 
or n little higher, with the trunk, simple beneath, and divided 
alx>vu into several eoryniboso-fitstigiatc branches, eveiywherc* in- 
>ested with a very dense tomentum of very fine hairs, elevated 
into small elliptical or s(|[uarish areola*, wliidi emit a leaf from 
the niiddlc. 'L'lic leaves an* tbickisb, commonly n'volute at the 
margin, narrow, linear, or, Imceolnte, densely scattered towani 
tbc summits of the branches, patent or erecto-pat^'nl, more raic- 
ly ix'ciirvate, readily falling of}', and then leaving small fovcolm 
in die pnlvinntc te.si>ellic of the down. The flower terminal, 
densely capitate, oitjicr furnUhed with floral leaves, or bare. 

Who'‘vor compares tl(e ^gnres and description of Lepidoden^ 
dram dichotoiuwn with those living jilants, in respect to habit, 
ramifications, and the tesselliited work investing the trunk, which 
in tbc fossil plants is 4*onvoried into charcoal, will be convinced, 
by, their numerous points of agrecnieiit, of the existence of a per- 
fect identity, and be constrained to join in my opnion. 

1 therefore distinguish the Lychnaphorites by the following 
character : 

Trunk didioftmiously branched above with attenuated 
branelics, all invested with tessellated work,* die tessellsc foliifer- 
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ous on tho bock ; leaves crowded towards the summits, straight, 
subaccrose. 


1. IjycUnafhotHes dkhotomus^ 

With rhorobiform tcssellse, narrow, and verj long leavo& 
Ltjpidodcndron dieJujiomum^ Stemb. p. 19* pL 1, S. 

In quarries at Scania in Bohemia. * 

The other species is still doubtful. 

2. Ijychnaphoriies tafidnys. 

With subtriangular tessellsc, and narrow leaves. 

Lepidodendron la/rUAnum^ Stqpb. p. SI. ]^I. 11. f. S, 8. 

In quarries at Radnilz in Bohemia. 

With regard to this, as well as the preceding genci'a, we have 
to repeat the remark which we made ^respecting ferns, namely, 
that they are all vegetables, furnished with a singular structure 
of orgkns subservient to respiration, and highly adapted for in- 
haling nutritious juices from the atmosphere. It is well known, 
that the Cacti, as well as most succulent plants, derive their ex- 
istence more from their relation to the air"* than to the earth ; 
and I consider the Yueem, also, and Lychnophorm, which 
Vboosc for ihcir habitation a dry sandy soil, that has undergone 
little preparation by the decom}>Q£ation of previously existing 
\cgetables, as peculiarly adapted far inhabiting the rude wastes 
<if a recently-formed world, at that t|me destitute of vegetation, 
but much wanner tlian now. There may be some, who, in ob- 
jection to this opinion, may express their surprise that plants 
which in our times inhabit only dry, sandy, or rocky, exposed 
places, and which do not grow in the midst of trees, nor even 
thri\e in their vicinity, should, iu these primeval pcriodii^ of the 
earth, have constituted lofty and dense woods, and have admit- 
ted those genera among them, which, liW the ferns, now vege- 
tate in danij) and sliady places. To this 1 reply, that it is not 
at all inconsistent witli probability, that those plants, tlie Cacti 
namely, Lyclmophorse, &c. which wc still find occasionally as-£ 
sociatod with Agavm, Bromclite, and arborescent ferns in the 
tropical regions, being extended to an enormous magnitude* by a 
vegetative power at tliat time much more vigorous, formed vast 
umbrageous woods, which, from the generation of much huini- 
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' dity, arising from the air and their own putrefaction, had affiinled 
arsuitable retreat to many plants fond of marshy and diady situa- 
tions, such as the Scitamineae and various genera of grasses and 
fems. But I do not wish to cqprt the vain support of opipion, and 
shall rest satisfied unth havijyg gatned your ooncurrence in re- 
gard to the judgment which I have formed as to the rinularity 
existing between the parts of those antediluvian, and still living, 
vegetables which have formed the subject of die present essay. 

It is only necessary to observe, that these petrified vegetables 
Imve undoubtedly Uved in die some countries in whicli they are 
now found, and have not been transported from reipotc places 
by floods, And buried in ruins^ various kinds. Bnt that those 
formations, to which we give ue name of Black Coal (Schwarz- 
kuhlcn-formationen), have derived their origin from ages much 
mure remote than those in which tlie beds of Brown Coal 
(Braunkohlen fonnationen^ ‘were deposited, is also provesd by the 
vegetables which occur in the latter, and which, for a givat jiarl, 
exhibit leaves, fruits, and woods, of modem plantsfand especial- 
ly nadves of the north of Europe. On this subject, sliould the 
present essay be honoured with your approbation, I propose 
to qicak at another opportunity. 

s 

Aet. Tj^.’-^etdogicai Distrilmium qf {he Fossii Organic AV- 
mains enumerated hjf Bpnnn Vok Schlotuxjm, arranged by 
Dr Bouk'. (Concluded from p. 146.) , 


Jum Ltmes/onc. 

Monitor, &c. 

Rcimnns of l^'ishcs 
Jlclemnitcs acuarius 
paxUloaua * 
irregularis 
tripartitus 
lanceolatus 
penicillatus 
polyphfiratus 
Ammonites ))lanulatus 
<6 vulgaris 
nodosuB 

V comprimatus « 
3 anus 


Ammonites annulatus 

colubrinus m^jor 

r-uiltheusl^“ 


coBtatus 
• coronatus 
dubius 
convoluius 
caprinus • 
varians 
comprimatus 
coliinratua 
noricus 
naviculatus 
intemiptus 
radians 
lavis 


Nautilites egoniticiis 
^‘tus 

lienuculites anti(|UUH 
elobulatUB 
uiscorbinus 
Serimlites f^rdialw 
lunibricalis 

Helicitcs dclphinulatus 
(iu Loss ?) 
vivipariuus 
Conulitea ventrioosus 
viarius 

Buednites toniatus (in 
LiasP) 

p^dicanus 

Mundtes 

Trochilites politub (iu 
Idas) 
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T. nUoticifbrmis 
granulatiiti 
uodosuH, var. 
TurbiiiiteB trochi^rmij 
JLopadites imatifbrifor* 
niv« 

Ixnoatua 

nidicatiis 

MjracitcB protogceus 
tcllinariuB 
ovatus 

Tudiatua ) in 
aaflerculatus | laas? 
Tcllinitos rostratua 
lactcus 
elonfpitua 
gnidiuh 
l!evij||atus 
lucinius 

Doiiacitcs Irigoiiius 
costatiis 
alatus 

homicardins ^ 
Venulitcs crcnatiia 
arcariiis 
proaviua 
• t^'igonellaiBR 
bimillimua 
aubanitus 

Arcacitcs corbiiLiria 
fiiicarditcs laovis 
ruffosita 
hcmicaniiua 
iieinicikrdiifornns 
cnivbovla 
loiigiroatris 
pec'tinatiis 
diamitos ibrexiA 
ncctinifonnia 
iacvis 

a g1(pmt0U9 
^ donacirna 
Pectiiii tcs jacobflpus 
reffulaius 
Bunapinosua 

artirulatus 
Ostracites chamaius 
tubulatus 
gryphafttiis 
adavJufl 
ftibellatufl 
hCHsilis 
haliotifomiis 
crista ‘gnlli 
crista-g- coniplirat us 
hastellutiiB 
Tcrebratulites WvIgutuB 
pectunculatus 
subrimilui 
variabiiU 
rarians 
dacunosu^ 


T. Bcniicofitui 
rcticulalus 
lorioatua 
pcctimculoides 
pcrtuiiculuB 
radiatiM 
vinygaiiB, var. «. 
Bufliatijf 
bicaiiailculatua 
biBufikrclnatuH 
lateraba 
nucleatus 
vicinalla 
marsujilalis 
aequirostris 
RubatriatUB 
radiaius 
li^nalis 
gigaiitoa 
difudimlis 

Cirvpliitca dxlatatua 
* RpiratiiA 

Mytilitefl gryphoides 
cloiigatjfbmiiH 
robtriituR 
[isciidoeai'dium, 
(IjUir s') 

ICcliinites cunoidciia or 
istriaciis 
helveticns 
(le[ireRMUB 
coronatUH 
glnbnlatUB 
miliaria 
vnriona 
cUiptJCua 
lessidlatuR 
oriiiciatixs 
JMlTafloXllR 

YOWQMS I 

digitaiUB 

cniciatUR 

campoiiulatuR 

Pciitacrinilvs raniosus 
niajur ' 

ccliinatua 
TuuHjuliformis 
pliyioliteei • 

Fungitcs iisfundibullfor* 

rugostw 

Tlippuriica iurbinatus 
Btf.railiatii 8 

Madre|H)Tiica exesua 
limbatus 
uiuricatus 
punctatua 
cavcmoRUR 
nicandrinuR 
iilatuA 
astroidoR 
tr uncat UR 


MillcjioritoB pum*tatUB 
Tubiporitcs atalactiticus 
Spongitea alcyonatus 
pertuBiiB 

Alcyonitca tnanaiiia 
claratUB 
aatcrulatuR 
rugosuB 
globatus 
Btellatua 
bolotiibrmis 
madrepuratuR 

Cppffr part of (he Jure 
Limeifiotte. 

l>idclphouA animala 
^)mitholite 
FiahcB orUie ffoncra 
Clil^ca 
Khox 

Struuiateus, &.c. 
Monitor 

M acrif 11 rites t mulariu • 
psi ud(j%cylluris 
propiuquus 
arctitbrLiis 
furifonnia 
pU'dllUH 
miiTiitus 
inyHiiciia 
modest iloniMR 
loiigimonatiis 
Lrac ii\ urilch itiil iquu « 

MpljiiX 
CVnimbyx 
Icliiieunion 
Vcrmiculitos 
Tellinitcs iirobleiiiatiriiR 
1 ]}erhapK 
&olenuidcs >iiot 

) blu iis. 
cnnHsssetiirniis 
A bteriacites naniii i iut u s 
OpliiuritcB ulitbi mis oc- 
tofilatiis 

, docemtilatUR 

jiennatus. 

Iron and droeu Sand^ and 
VlUorWc Chalk. 

Maatodon^&c. at Vienna. 
Fragments of fishes, 
eh])eciaily teeth of 
Sqiiulus, iliya, 
Crawfish 

llrachyuritca hispidiibr- 
mis 

Jlamitca 
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r^vticulites ephippium 
(nuBunulites} reti- 
culaiis 
variolaTis 
denarius 
inamillaris 
stellaris 

Ammonites planulatus 
laevu» 

Delcmnites giganteus 
tiingulatus 

Nautilites aperturalus 
diigulatus 
biaijihilis 

llelicites d^ierditus 
1 Satellites vetustus 
Buccinites vujpeculus 
ciiigulatus ? 
limatus ? 

Stronibites piignans 
Volutitcs 
Coiiilites 
Turbinites 

'^rrooliilites cemcnirious 
Neritites 
Muridtes 
Puree! lunites 
riioladitcb amygdali- 
iius ? ^ ^ 

Myacitos margaritiferoe- 
(bnnis ? 
osHorculatus Y 
SolenitcH diluvlalis 
telliiiaiius ? 
uultratus ? 

Vemililes approaimatus 
Lorcaliibmiis. 
iblaiidicus 
TcUiiutes ]M)lltu8 
corbulurius 

Bucardilos canlissaefiir- 
mis 

liuiatiis ? 

Donux siibtrigonius 
I'haniitcb anceps 
]sjugiostoma spinosum 
(m.) 

Ostrariteb crista-galli 
eoni|ilicalub 
JScctiiiites aculeaius 
Terebratulites vulgaris, 
var. a 
acuminatus 

Cij^phites chamaeformis 
spiratub, (coluinba 

My tilites rugosus ? 
Arcocites 

Astcriacites patellaris 
liignite 

C'uipolites abietinui 


Cariiolites luspidus 
avellaiuunbnnui 
piniariiiB. 

CAoltr. 

Fishes in fn>ginsnts 
^Tcus aurat*''S 
Carcharias reriis 
Scj^uulus, &c« 

Teeth of fishes, squalus, 

Baja pastinaca 
Monitor, &c. 

Trionyx or Emydes ^ 
Brai*byurite8 aubtralis 
rugt^s 

lilacrouiiteseanoor gam- 
inarus 

Belcuiiiites paxiUosus 
macronatus 
Cbrysoura hercinina 
(Mont.) 

Ortlioceratites vertebra- 
Us cfi* BacuUtes 
I'urrilites turbiuatus 
Ortlioceratites annuls- 
ills 

ronhunoidcs 
Bllipbolites funatus 
(Mont) 

Nuutilit^ donicus 
jLeiiticuUtes seabroaiis 
nauliloidcs 
Deutilites cingulatus 
iindulobus 

Scrijulites contorquatus 
llelicites aiu]iullaceu8 
I’utellitcs UmbatUN 
corn ucopiaefonuis 
Jjepas anailieracfjnnis 
lilyacites abserciilatus 
VemiUtes flexuosilbrmis 
Ostraeites lineatus 
oblougus 

Chamiteb tellinoides 
Pectiiiites gigas 
U^uatus 
opercul^us 
asper 
cbnmiticus 
Um]>atus 

Ostroc'ites subchqiaatiis 
haliotideus 
eribta-galli cingula- 
tus 

urogaUi 

va^nntus 

liastellatUH 

difl'or^is 


O* crista-gali, cristaecom- 
plu*atu8 

Ganiolites bratienbur- 
^us 

Tcrebfatulite? Ufuratus 
decoratus 
tegulatus * 
gracilis 
enrenaius 
chrysalis 
vermicularis 
communis 
(k lutris 
y orbiculatus 
vulgaris 
a|iproxiinatUB 
giganteus 
regulaxis 

Oryphites truncatus 
rugobus 
unj^latus 
buborbiculatus 
Mytilites ostraciuur 
problematicus 
Piuuites ungulatus 
substriaius 
JEchiiutc^mdiatus • 
scutatus iu 2 ^or 
minor 
binuatus 
corcuUim 
quatmiatus 
vuriolatus 
corallatus 
amygdaliformis 
avellanarius 
btellatiis 
vulgaris 
pustulohus 
gdlcatus 
echhiometritis 
cnK'iatus 
ruboceus 

EncrinitcR calyculoris 
tes^dinanus 
Corallinnos 
Ksi'hariteb cingulatus 
corioceus 
cclleporatus 
ineiiibranacoiis, Ac 
Fungites 

PorpiteH (*chinatu8 
globulatus 
Ilippurites rotula 
elongatus 
Modreporkes 
m crispus 
astroites, var. 
iUatiib, var. 
{Kircatus 

Afilleporitcs cellulosuc 
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MiUrjioTitoB clavatUB 
polymoiphus 
TubipQnte3 Aalaciitlcus 
Alcyonitea boletjfonnU. 

Firti TerHfrrff SatidiUtme^ 
or Piasfie dag. 

Bones of Elephas juba- 
tus, £quus» See, 
ustela putorius ? 

Mus porccllus ? 

avcllanarius ? 
Ornitholite of the aenus 
Fulica 

Fislics of the genus Cy- 
prinua ? 

Muraena auguilla ? 
Coitus (lolrio ? 

Perea iluviatiUi ? 

Sitiirus glanis ? 

Salino Fario P 
Ksox ljucius f 
Tinea ? 

Ciobio ? 

Comsdius ? 

Cejiludus ? 

Brkhia? «i 
liiilUub ? 

Nasus ? 

Alburiius ? 

Phoxinus bipunciatus 
thinlngiiie ? 

Monitor ? 
tSalaniani}^ ? 
l^ai'crta iialustjris ? 

L. aquatica 
Tcstiidt) orbicularis ? 
Bufo c*alainito ? 
liana temporuria ? 
Coluber natrix ? 

Insects 

coleoptcrnas 

dipterous 

hemipterous 

l''iincx 

Biatta 

Tenthreclo 

Cjnips 

Icbnoumnii 

Termos 

Tiiiula 

CuW 

Enipis 

Musoii 

Ijepisma 

Viutlongiuia 

Aranea 

llydrophilus 

The above gt^nc^ra of 
Insects are ftuuid in 
Aniber« 

H clicites vi v i tiaroidcs 
JNeritites fluviatUU 


Muiidtes carbonarius 
Ceritbium 

Tdlinites eomcmibnnisP 
T. carbonarius 
UthoxyJUtes similar to 
Oak 
Bbcdi 
Wahrit 
Fir 

WiUoar, &C. 
X«itbaiithraciteB 
lagnites 
Ifibllc^ies of 
Populus 

Acer « 

SaU?c, &JL\ 
Aiithotypolites 
Carpolites execaefonnis 
plstaciseibrmW 
ainvfplalacibtnus 
pi'aiormis 
rostratus 

Palmocitcs dabrilatus 
1 (‘opqdiidiicb ^oespitu- 
sus 

Algacites crisp! fomiis. 

Fitihi Tfritarff IMnesionc, 
Fishes (all those of Bui# 
ea) 

Teeth of Fishes 
TiiHle 

Bruchyiujtes porcella- 
nus' % 

camiolaiis 
mbhosus 
hispidiformis 
inonadius 

Mocrourites astacitbr* 
mis * 

Juimticulites pl^^siticus 
^ planulatus 
Dentahtos clephantiuus 
1). radularis 
striatiM 

Serpulitos murieinus 
nummulariuH 
Ilcliciles ghibrtltus 
ronclmus 
aiiipuliHrius 
gregnriiis 
paludina/iiib 
NeriCites eochliMtiis 
J*atellitos jicltatus 
calyptr9eibi*mbi 
ciogulatus 
fissuratus 

Cypraecites inflatus 
btillorius > or in tfle 
spiratus | chalk. 
Bullacites elegans 
ovuLflus 


Bullacites nodulaius 
cylindricus 
volutinus 

Volutites onomdlus 
nodosns 
tnarginellus 
linearis 

CoiijlitcB dngulatus 
stromboideus 
subsimilis 

Buccinites nitidUlus 
cinaubilus 
scalatus 
decussatuH 
terebratus 
vulpecuhib 
pyndatus 
laevis 
p^catus 
dnetus 
orbiculatus 

Muridtes btriatulifoi. 
mis 
noachiiib 
substriatub 
bispidus 
llstulutus 
subgranuLitus 
plicatifosnijs 
elegans 
cogiiatus 
gracilis 
pyrasUifoiiiiis 
aLieulatirorinis 
pygiiiueus 
acub^otus 
vuleanicus 
pentagonatuH 
turritellHtus 
mclaniaetbrinis 
biibcuuiilicubiUM 
granubitus 
jncrubUt us 
costellalus 
costatus 

^ mamilbilub 
nielanoi<1cs 
aluf’iibrn^ 
trajiezjformis 
auncubitus 
radiiJac*ibnuis 
iorrilosifbnnis 

8trom bites speciosus 

Troi'hiliics dojircsbiis 
|ieut<iguiiatus 
pscudo^izypblnus 

Turbinites ciugubitus 
terebratus 
laevisdmus 

Turbinites unguliiiifor- 
iiiis 

Balatina patcllccfonnis 
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Lepadites sulcatus 
tintinalnilifonniis 
plicatua 

Mya^ites affinia 
aolenoidfes 

, Solenkea vaginatus 
Tuliiuitea dnguliitua 
g^bratua 
glabmimua 
matgaritaceua 
VenuUtca octogonlua 
dnuatua 
Itdandicua 

Arcacitea rhombifonnis 
pcctunculatua 
linaatiia 
venc.icardiiia 
orbiculatiu 
cireiilaiia 

Fcctinites regularia 
fftrphaDatus 

hispidun 
exeeiitricuB 
Ostracitca v^tricosus 
fossula 
cfaanuelbrmia 
orbiculatus P 
crifltii-galll plonulo- 
tus P 

parosltious 
r ornuconiiefonuh 
Cryphltea spiratuH 
Al.vtilites pematus 
neritmdeUB 
rccens 
tercbratus 
antiquus 
liUnulitcs 
Fungites 

Hjppurites areolatua 
turbinolatus 
var. ff. 
renovatus 

Madrepoiites aossilia 
Tubiporitca iubularlae- 
farnu'4 

MiUeporitea polymoi - 
phua 

J iithoxylitc or wood* opal 
^<isterfteA. 


Lower Freah^water I>c^ 

Bunina of Hippo])otamua 
raleotherium mugnuin 
medium 
craasum 
curtuni 
miniia 


AnoploUxeriuni com- 
mune 

aocundaiium 
medium 
miiiid 
minimtuu 
Sua ^ 

Caftia pc naionais 
Bidelphia parbienua 
'Viverra patidenaia 
Omltholitea and Fishca 
Planorbia alba 
Helicitea avlTeatrinua 
agricolua 
pacudo*«mmonluB 
viviparoidea 
{laluatria 
buccinaiufi>nnla 
CTHndricua 
Voluntea bdidnua 
Cypria. 


Heoond TerHary Sa/ni ohd 
« MAmestone^ 

' Turbo duplicatua 
Bullacitca ficoidea 
NerUitca mdiatua 
rotulatUH 

Volutites brea'inoides 
Buednites elongatus 
pneudo-vulgatus 
cinctua 

Trochllitcs cllipilcus 
Ahradtea peotinatua 
Telliniica aailnnatua 
Oatrea grrpfaoidca. 

Upjktr De- 

% 

llelicitca gioboaiticus 
* putrinua 
aylveatfinua 
rotundatua 
Fishes. 


AffhaoUU FormoHawt. 

Bomaina of Elephaa pri- 
migenua 

Bliinoceroa antiquitatia 
Mas|odon 
Megatherium 
Tapir 

Bos Urua priscus 
caesdria 

C!crvua Flaphut^rimor- 
dialia 

Alee gigantea^ 

Ovia • 

Anti lope 


Kquua adamiticua 
S$us proaviiuB 
IjCO diluvianua 
CmdIs crocatua 
vulpea 
•tlTi^guar * 

Castor trogonthcriuni 
Whale 
Gachalong 
Sea-l>cg« &C. 

Caverns with Bones ul 
the 
Bear 


laon 

Hyena 

Wolf 


Jaguar, &c. 
Calcareous Breccia, 
with Bones of the 
Antilo|ic 
Asinua 
Equua 
Bos 
Ovia 


L.epua , 

Mus 

Lagomys alpinua 
Birds 

Cohil>er natrix, 
and with duviatile and 
marine shells. 


Cakareout Tufa. 


Anthropolitc ? 
Kl]>hasjubatus 
Bos Urus pritk'us 
Cervus Klaphua pri- 
nv'rdialis 
Kquus adamiticua 
Aiitilope 
Tigris 

* 

Liopus tlmidus 
Mustela vulgaris 
Sorex 
Strix bubo 
Callus communis 
Bana • 

BiblioUtcs of the 
Quercus robur 
Tilia euTopaaa 
Bctula aluus 
fhiticosa 


Salix c‘aprira 
Acer pseudoplataqus 
Cliara vulgaiis 


Confervae. 
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According to HauRmann, the fo 0 «ls of the Muschelkaik and 
Hiias of the north of Germanj, ore distributed in the following 


manner: 


In the under part of the Muschd*kalk, alternating with Marls 
and Slate-clay. , 


Bones of Belphinus and 
Fishes 

Terebratulites lacunosus 
vul{;aris 

Belcmnites jiaxillosus 
Ammonites aiij^laius 
capricornis 
Grypihites suillus 
Pentacriiiites vulgaris 

In lAs Middle Part (he 
Muaefudkalk^ 


In Slate Clay. 
Ammonites angubtus 
In Marie and Slatea. 
Belemnites paxillosus 
Ammonites Capricomus 
bipunctatus 
Or.vphitc8 arcuatuB 
Terebratulites lacunosus 
biconaliculatus 
vulgaris 


Serpulites 

In the Perrughnmta Marl 
CanoTctkne. 

Ammonites macroccpbo- 
lus 

planulalus 

costatus 

angulatus 

Donax heuucordius. 


Terebratulites vulp^aris 
Eucrinltcs lillifonuib 
Ammonites nodosus 
Nauiilites bldorsatus 
J>ona(*ilGS trigoiiellus 
Chamitcs striatus 
Oslrca ' 4 

Plcuroncctes laovigalus 
Mytiliies socialis 
Myacitcs musculoides 
Bones 

In the Vpjter Part of the 
Mtischelkatk. 

In Islinestone. 
Ammonites nodusu<) 
Nnutilites bldorsatus 
i>onax trigonelhis 
Chainitos striatus 
Mytilitcs socialis 
Ventacrinites vulgaris 
Glossoptcra « 


In (he Ufufermost Marie 
of Liae with SaiuLtortee. 

Ammonites Capricomus 
hircinus 


/w /Ac Black Marl of the 
Liae, 

Belcmnites ffigantcus 
canaliculatiis 
Ammonites costatiis 
angulatus 
GryphitoH a renal us 
IViitncriiiiies suboiigu- 
latus 


Ih the lAae Limestone, 

Ammonites angulutus 
Capricomus; 
tvrypliites pei'liuiliirmis 
arcuatUB 


In (he SamLhnw Bed of 
the lAtu,* 

Ijignlto 
Plioladiles 
Mytiliies (liluvinnus 
Vcnulitos duudiduus. 


In the Clapf^th Iron Ore, 

Belemnites pigantous 

Ainmoniteh Aniidtliens 
uriialiis 
rdiiiuns 

MurLicites slrombitbr- 
mis ^eVrit Ilium lium.) 

Vcnulites tloiiacinus 

Tereliratulites vulgaris 
I'lcunosus 
bicaiiaUculatiis 


In llie si)uth-weslcrn part of Germany, the following is the 
distribution, of the Fossil llcniaius in the Lias, according to Pnj- 


fessor Schublcr of Tubingen. 


In (he Liae itself. 

Ammonites ariclis 
cohibr.ititH 

Belemnites paxillosus 
Cirypliiles eyuibium 
Myaeitea inusculoMes 
I’leuronuctes diseites 
Vonulites islundit us 
DucardiWs heinicardii- 
form is 

Terehral iditcs o d iolalus 
alat os 

Mytilit*'s nidfliolatus 


Pliinitcs dilm'iauns^ 

Pciitacrinitcs vulgaris 

i 

In fh^ Bifumino7t3 Mail 
Slate of the /AA*s, 

Belemnites paxillosus 

Pent acrinit es bubaiigu* 
laris^ 

Ammonites Amaltheus 
annularis 
ornatus 
laevigatus 
ciiblutUF 


Turlunitos trnriiifonniR 
Algai'j t es gnui iilatus 
Fiblies 

Amphibious aniixuils 

In the Ferrfi^nmts Sani(U 
stone and Iron Ore of 
the Lias, 

Ammonites bifureaius 
Pieuronectes Jaevigatus 
ArcacMt(*s corbiilaiis 
TorcbTdtulites aulllatiH 
Small I'cUinites 
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Beleninitcs 

Nautilites. 

in the Upper Clap q/thc 
Lw4t hnmedintclp under 
ike Jwru Linwekma, 

Aniinonitcs coronatua 


Auimouitea iioricua 
niacrocepbalufl 

BclemiiitescanaliciiJatua 

gi^nteus 

Serpulncs lumbricalis 
gordialis 

OstraciU^^) crilta-golli 
coi\)MUcata8 * 


Ostradtes ))ccUnironnib 
cclulL^armis 
Donadtes tngoniutf 
costatus. 


It may pot^ perhaps, be out of place to observe here, that, to 
complete this list of petrifactions of the different formations of 
Europe, it would be necessaiy, in the first place, to consult the 
general works on fossils, such as Knorr's great and fundaracntal 
work, the Ent^ciqpcdie Methodique, Burtin, Lister, the Geologi- 
cal Traijsactioiis, Parkinson, &c.,and then to have recourse, for the 
different formations, in particular, to the following works ; For 
the Transition Deposit, toMiller'^sEncriniteb, Sowerby'^s MiiuTul 
Conchology, WjihlenbergV Memoir on the Orthocoratites, Brong- 
niarfs on the Trilobitcs, pnd Uie Description of the Fossils of 
the Mountain Limestone of the United States, in Silliniaifs 
Jourrmh For the floal formation, a synonymy might raRil\ be 
established lx»tween the workg of Schlotheini (Flora der UrM'f'll), 
Sternberg, Nau, Marlins, (Memoirs of the Munich Academy)* 
lihode, (4 Fasciculi of Fossil Vegetables, Breslau,) and Brong- 
niarOs Memoirs. This latter gentleman will commence, in 
spring, the ]nibliai|ilion of bis great work on ibis subject, so 
that no department of organic remains will be so well kno^n. 
For the lias and J lira limestone, Sowerby and some Pnrisiiin 
memoirs would, in particuioj, require to lx; examined. For the 
U))pcr Jura limestone, and the cbalk formation^ the same au- 
thors, together with MantelPs work, Faujas on Mont St PJerre, 
Brongniart’s work on Paris, Desqiaresl’s on the Crustacea, Ml)ul4l 
furnish ample inaieriaJs. The fossils of the })lastic clay would 
be found in Brongniart’s \*'ork on Paris, in Sowerby and Fcr- 
russac ; those of the first tertiary limestone, and the other ter- 
tiary deposits, in Lani&rck, Brocclu, Brongniart on Paris and oji 
the Vicentin, in Sowerby, tin M. Deshay e’s work already cumi- 
mcnced, in Borson’s Memoir on Pfedniont, (Memoirs of the Tu- 
rin Academy), in a work which is soon to be published by M. 
Basterot on the fossils of Bourdcaux and Dax, and in Fichtefs 
Transylvania. Lastly, Cuvier would furnish a complete list of 
all the animal remains of the alluvial formations ; and Blain- 
ville a catalogue of the grealcr number of known petrified fishes. 
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To establish « perfect synonymy between so many autliors, 
would be of so much advantage to geolppsts^ that some mncnti> 
fic 80 (%ty ought to pn^Kwe sudi an attempt a; the subject of a 
ptiee. <• 


Aht. X. — An Account qfa Series of ExperimentSy made to de- 
termine Me Local Attraction Ids Mi0estfs Steam-Vessel 
Comet. By P. Baulow, Esq. F. R. S., Professor Royal Mi^ 
litary Academy. • 

I 

No experiments having yet been made on the local attraction 
of a steam-vessel, and the iron in these cases being very differ- 
ently distributed to what it is in vessels of the usual con- 
struction ; and, moreover, as the i^bove steam-boat was going 
down the ^ooost of Norway for certain observations connected 
with* the determination of the longitude, &c. it was thought de- 
sirable to ascertain the effect of }^qt iron-works on the comp<iss 
before she left the llivcr ; and I therefore received directions 
from my Lords Commissioners of tlie Admiralty, and from the 
Navy Board, to take with me the six gentlemen who had bc*en 
ordered to attend me for instruction *»ani make such observa- 
tions and experiments as might seem desirable in this novel 
case. 

I had been before requested to my opinion as to the pro- 
bable effect which the projected hollow iron-masts in men-of- 
war might have on the compass ; and I stated, that I thought it 
probable so great a surface can*it:d above the deck would have a 
counteracting effect on the usual iron of the vessel, by biinging 
the common centre of attraction of ajl the iron nearly into a ho- 
rizontal plane with the compass, and therefore*, in these latitudes, 
nearly into the plane of no attraction, sb as to leave it doubtful 
whether the actual cftect would be •the samS as, or the r«‘verRe 
of, what hap)>cns in the usual cases. If the power of tlic most 
prevailed oyer the otlier iron, the effect would be reversed ; but 

— - ■ ■■ — - — - 

* These gentlemen, Messrs Reid, Parsons, Watts, Bonnet, Williams, and Cut- 
lield, had been educated in the Royal Naval Architectural College at Portsmouth, 
and were, in evuty Tcs|M!Ct, highly competent to, and interested in, the duty assign- 
ed to them the Adniirally. 
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if, on the other hand, it did not amount to so much, then the 
('fleet would remain the same in quality, but would be diminidu 
ed in quantity. 

Steam-vessels present nearly a nmilar arrangement ; the iron- 
chimney standing in place of tfa i mast, and the Ix^er and en- 
gine in lieu of the usual iron-tanks, ballast, and guns. There 
was also here another quesdon. I had determined, by a long 
scries of experiments, diat iron, when hot, luid a much greater 
{lower than when it was cold, in many cases more than three 
times ; and it might therefore be presumed, that as, in a steam- 
vessel, most of the iron is kept under a cornddcrablu degree of 
heat, the {wwer of tliis on the compass would be much more 
strong than in ships of the usual kind. 

The following are the principal dimensions of (he vessel, &c. 
as tliey relate to the following experiments : 


liOngth of the vesBel) •%, 

Ft. 

115 

In. 

•0 

Ciix^atest hreadttay 

21 

0 

Burden, • « • 2:^7 tons. 

Length of boilers, • • 15 

0 

Menu breadth. 

15 

0 

Depth, - - - 

» 

0 

Tliickness of metal. 

0 

Oi 

Height of the smukc-chimiio/. 

30 

0 

Diameter of flo. for 3 fix'l 3 inches 

2 

3 

Do. do. for 32 feet 3 inches. 

1 

a 

Thickness, - ^ . 

0 


Height of steam-chimney. 

25 

a 

Diameter do. - - - 

0 

• 6 

Thh'kness, - . . 

0 

01 


The three eom{)ass stations are tlius distinguished : Binnoch' 
compass A, standard oonqinth B, the compass fixed forwards C. 

CumpaM A near the wlii?el. 

From A Ui B wSb • - - 7 A- a in. 

From BtoC; -. - - SOO 

From C to edge of boiler, %- w- 9 0 

’ From C to largo (dnmney, • - IS 8 

The vessel was ready for the experiment on the S01h of June, 
and Mr Lecount, Admiralty midshipman, author of a highly 
ingenious work on the Polarisation of Iron,'* having been or- 
dered to go out in her to assist^ Dr Tiarks in bis experiments. 
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bad already provided a pedestal or stand for tlic standard coin- 
pass BAn a proper place in the vessel ; and, at a little past six 
o'clock in tlie morning, the Comet was swung round a buoy off 
Woolwich Dock-yard. Thd observations were made by two 
jxsrsons, one on shore, and the cfdicr on board, each having one 
of Gilbert's patent azimuili coinpasscs. At certain signals made 
on board, each took the magnetic bearing of the other, while the 
head of the vessel was successively directed to tlie several ]Knnts 
of the coin]iass ; and the difierence in tliesc bearings gave the 
local attraction at each point, at least as fur as the tide would 
admit of her bend being warped about the buoy. 

In this course of experiments, the counteracting power of the 
chlinuoy was rendered very obvious, the local attraction having 
been found very inconsidcTablc, and just such as might have 
been predicUd' from the circumstantiO of elevating the common 
centre of attraction, as in the case of the iron-mast uIkivc men- 
tioned. » 

These observations having been made at low watcT, wc de- 
scended the river to North Pk‘Ct, and there lay by to repeat 
another sot at high water. We now fixed up a second azimuth 
compass 9 feet abaft the boiler, and 16 feet 8 inches from the 
diiimiey, where it might be Mijiposed the boiler would have a 
much greater effect than the chiiuncy, and thereby bring the 
centre of attraction below the plane of no-altraction ; and, lia- 
^ing thus engaged both our coni{>asses, we made use of a theo- 
dolite on sliofe for taking the bearing of the station^ on board, 
the zero of the fixed ])late having l>cen first carefully ndjii*)ted 
to the magnetic north. 

The vessel being now swung by the tide, with Uie usual 
arrangement of warps, &c., the following observations and re- 
sults were obtained. • * 
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Ijocdl Attraction of His Mc^estjfs Steam^Vcssel Ccm^^ on two 
impasses placed in the Fore and Aft lAsic of the Vessel^ at 
the Stations stated above. 


1 Local Attraction at Fon. Cotntxiss* * 

I Local Attractlm at Aftef-Compask 

ol Slii|i*« 
Ilfiul by 
Foie- 
(*oin|ias&. 

Bearing of 
Shoie-Sta- 
tion, flrom 
Fore-Com^ 

pOaH* 

Bearing of 
Fore-^/onu 
pass, IVum 
Shore-Sta- 
tion. 

Local At- 
traction, 
Fore- 
Compasa. 

1 Beating 

of Ship's 
Head by 

1 After- 
Comiiass. 

yy 

Bearing of 

Alter-Coin- 
pais (!rom 
Shore-Sta- 
tion* 

Loial At- 
traction 
from At- 
ter-Cuiii- 
pai»s. 


o / 

0 / 



0 / 

o / 


F N£ 

SS7 M)W’ 

N 40 46 E 

— 13 6 

NB 

S41 OW 

N43 30 

— 1 20 

NE 

.SI 0 

43 1 

— 13 1 

NK 

41 20 

42 10 

— 0 .lO 

do. 

30 40 

42 60 

— 13 16 

N K 

41 20 


- 1 1 

do. 

33 0 

4131 

— 13 31 

NE by N 

46 1 


— 1 Ih 

NK by N 

.SB 10 

4B 40 


NN E 

49 50 


— 0 37 

N NE 

42 0 

50 13 

— 8 13 

Nb> £ 

50 40 


- 1 1 

N 

4130 

SI so 

— 70 

D by K 

53 0 



do 

47 30 

5141 

— » 7 21 

North 

54 40 

54 58 

— « 18 

Noi. 4 K 

51 0 

53 59 

— 3 59 

do. 

55 40 

55 50 

— 010 

do. } K 

53 10 

51 33 

JL 1 33 

do. 

57 0 

MAX 

+ 0 3 

N by W 

SI 10 

55 1 

— 0 21 

do. 

£6 40 1 

46 46 

— 0 6 

do. 

5140 

55 13 

— 0 33 

do. 

66 SQ 

56 45 

— 0 25 

do. 

54 0 

55 19 

— 1 19 

do. 

67 40 

57 30 

^0 10 

do. 

56 30 

55 56 

4-0 24 

Nby W 

6H so 

58 6 

+ 0 It 

do. 

56 30 

56 33 

— 0 12 

N by W 

58 30 

58 5 

4 0 2A 

do. i W 

59 0 

56 18 

+ 3 24 

ESK 

54 0 

53 58 

4 0 2 

SK by K 

45 20 

54 30 

— 9 10 

KSR 

53 0 

51 15 

4 0 14 

E by S 

43 0 

53 58 

— 958 

SK by E 

54 0 

5317 

4 0 13 

R SE 

45 40 

54 34 

— 8 54 

£ SR 

55 0 

54 48 

4 0 12 

K by 8 

1^. by S 

46 30 

46 40 

1 .56 34 

56 17 

— 10 4 

— 10 47 

K SE 

55 0 

54 43 

+ 0 7 


As the state of the tide \\iu\d not admit of tlif vi»sscl beinj; 
warped to tin* other points, wo'Agaiti descended tiic River, ancl, 
I lie weather being very favourable, we were enabled to det(*i- 
inine the dilference in the bearing of these two compasses by an 
observer at each, keeping the other compass in the line of his 
bights, wliile the veascl wa& put about with her head to different 
points. In tliis way tlif I'ollowiog observations were made ; and, 
as the after-cenn^iass, frenn the preceding tabic, appears to have 
very little local attraction, tlie difference Mn the bearing of the 
two instruments may be principally attributed to the forc-coni* 
pass. * 
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Oheervedione on ret^proedl bearingt of the CompoMee 
marked B and C. # 


Beftriag d* 
FovfMSoimNMH^ 
& Bliip'k Head 

from After- 

CompaaBs 

fia 

• 

Bearing d 
After-Compaaa 

ftom FoKk. 

COfApta, 

!lt ! 

liH 

llll 

s 

H 

is it 

Kortb. 

South. 

(y O' 

South. 



N 14* 10' W 

sia’ZO'B. 

+ 2 10 

S 15* 40' E. 

N 16> 40' W. 

— 1® O' 

31 10 

23 30 

+ 7 40 

SO 10 

a 36 50 

6 40 

46 0 

38 0 

+ 8 0 

53 0 

61 0 


60 0 

50 20* 

4-9 40 

55 SO 

03 40 

— 8 lOl 

75 30 

59 40 

4-15 50 

70 10 

84 20 

— J4 10 1 

Weit 


+15 44 

NB5 OB 

8 70 0 W. 

SIKl 

S 75* 40^ WJ 


+14 50 

70 40 

57 30 

—13 10 

60 0 

N 79 10 E. 

+12 10 

55 0 

44 10 

—10 50 

44 10 

S4 4i0 

+10 SO 

35 SO 

27 6 

-■ 8 24 

30^ 0 

so 44 

+ 6 44 

20 0 

14 30 

— 3 SO 

15 0 

17 50 

+ 2 50 

lOtSO 

9 8 

— 0 22 


From tbe«e results, it appears that the local attraction at the 
foro-pompass amounted, towards the east and west, to more than 
15°; and as it aj^pears that the north end of the needle was 
drawn forwards, it follows that the action of the iron hcloWy viz. 
the boilers and engine, had in diis place a greater effect than 
the chimneys. 

At the place selected for the standard-compass, the action of 
the iron Mow was exactly or nearly balanced by that of the 
chimneys, so as to leave the rompps nearly correct in its bear- 
ing; and it onjy remained to exaoiine the efiect of the two bo- 
dies upon the steering-compass. With this view, a similar set 
of observations to the last, were made upon the standard- 
compass, and the other &imuth set up in tM place where the 
binnacle or steering-compass stood. rwults ore exhibited 

in the following table ; 
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393 


9 on the Reciprocdl Bcaringn of ‘the Compe^^es 

nuifli'cd A and U. 


IMreetion of 
Sin p’s Head, 
l»y Ohserva- 
1 jon from Af- 
tcr^Coinpass 

A to Compass 
D. 

Bearing of Af- 
ter-Compass 

B from Cokti- 
pass A. 

Difference or Lo. 
cat Attraction 
at Compass A. 

Direction of 
Sb:^’, Ileoul, 
by ObserYa. 
ifon from Af- 
ter-Compasb 

A to Comiiass 
B. 

Bearing of Af- 
ter-Cotnpass 

A from Com- 
pass B, 

•3h 

ill 

pi 

. ** * 

o / 

o / 

o / 

o / 

o / 

N. 3 OK. 

S. 3 OW. 

0 0 


N. 0 10 E. 

—0 10 

H 0 

740 

+ 0 20 

1* 0 

15 5 

— .1 5 

21 0 

18 40 




—2 40 

31 40 

29 20 

+ 2 20 

40 0 

41 30 

—1 30 

39 

38 0 

4 1 25 




^0 40 

48 0 

+ 240 





62 40 

+ 3 50 





70 40 


74 0 


—3 20 


8 0 


80 40 

84 0 

—3 20 

S. 85 45 E. 

N. 89 40 W. 

+ ,V5 

N. 86 OW. 

S. 83 10 K. 

—2 50 

79 40 

83 30 

+ 3 50 

80 20 

77 0 

—3 20 

69 25 

73 10 

+ 3 45 

71 0 

68 0 

—3, 0 

63 1 

65 10 

+ 2 9 

61 0 

58 40 

-J^2 20 

4H 0 

A1 10 

f 3 10 

53 0 

50 0 

—3 0 




41 20 

39 40 

— 1 40 

31 30 

34 20 

+ 2 50 

32 40 

3t 40 

-1 0 

1 7 30 

L8 40 

+ l 10 

22 40 

32 0 

--0 40 

10 0 

940 

+ 0 20 

9 40 

9 0 

— 0 40 


lien*, as in tlie preceding case, the compass B was known to 
have little or no attraction from the inm ; therefore the above 
errors are prineipally thie to the steering-compass A, or rather 
to its situation, for, as has* bet^ observed, the steoring-compasK 
was removed during these cxpeA'iJpents, and one of 'die azimuths 
M*l lip ill its ])lnc'e. 

On examining the above Table, it will appear, that, with the 
ship’s head to the east, the north end was rcpcllcxl to the west, 
and with the head Ur the weit^, the north end parsed to the east 
of its true bearing, tihicji shows that the result was either duo 
to the MiiK'rior action of the chimney, or to some iron abaft the 
wheel, being directly the reverse of what generally takes place 
in the usual order of vessels in these latitudes. Wlictker this is 
the case in fdl steam-vessels with iron chiiinicys, may be worth 
the inc|uiry of those engaged in the navigation of them, parti, 
cularly in those intended for sea-voyages, 
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Aat. XI. — J Mcntoir on iJte Bag or Bladder occasionaUy 
protruded jfrom ihe MouBh of the Dromedary. By Dr Paoi.o 
Savt, Profcfiaor of Natural History in the CJuivcsrsity of Pisa. 
(Cdocluded from p. 137J 

The largo canine teeth of the camel, and the indaivc teeth 
in the upper jaw, which disUnguish it from other ruminants, arc 
well known to all naturalists ; and the excessive hardness of the 
gums and palate, by which it can feed, with impunity, on the 
most thorny and sapless plants, arc equally noted. 1 shall, 
therefore, not treat of tliose parts, ance none of them are con- 
nected with the immediate subject of this memcm, but pass di- 
rectly to describe the posterior part of the mouth. 

Prom the point where the last molar teeth are pIocxHl, spring 
the anterior arches of the palate ; fiom these tlic posterior arches 
are distant five inches, wliich cannot be 81*00 on merely opi'uing 
the ipoutlv of the dromedary, without exporing entirely tlie ca- 
sity of the fauces. The space compribcd between die anteiior 
and posterior arches is occupied by the velum jmidtdum palati, 
or soft palate, from the middle of the free or posterior margin 
of which, in Man, and also in all the other mammalia, hongs 
the uvula. It is not so in the adult dromedary. In it the uvula 
docs not hang from the free margin of the soft palate, but fnnn 
its anterior or adherent mar^n ; that is, from the crown of the 
anterior arches; and, os this uvula is extremely large, hiding 
usually a length of 14 or 15 gtetus, it occupies, with its liase, 
not only the entire crown of 'that palatal arch, but also the u])- 
per third of the internal maij^n of the two crura or pillais of 
tlic posterior arch ; and descending in front of the velum jundat-' 
lum italaitf shuts up, like a curtmn, tlic opening inttt.t]ic fauces 
Its anterior margin is fixe ; but Uic {losterior is united to the 
whole middle loniptiulinal portion of the vchttn petutulum pedati, 
by means of a membranous fold, forming a sort of Jramilum. 
This fold or inenulum, which, on one ride, reaches to the ex- 
tremity of die uvula, and on the other to the froe extremity of 
die soft palate, that is, to the point where the uvula is usually 
found, divides longitudinally in two portions, the cavity compre- 
hended between the anterior and posterior palatal arches. 
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liehind the uvula is found, as I have remarked above, the 
velum pendulum pedatij which, being very large, and touching 
the base of the tongue with its extremity or free margin, just be* 
fore the epigiottist in the quiescent state, forces the. lur which 
escapes from the larynx to pass by^he nasal canal. 

In the upper part of the bao'i of die nose is a siraiiy fcoHied 
by a semilunar reduplicatufc of the nasal membrane. ^This 
kind of partition is so placed, as to cover the larynx by its in- 
clination ; and, consequently, it forms with that part, and the su- 
jicrior wall of the uasol canal, a cul de sac^ the use of which we 
shall sec in the sequel. 

The excessive size of this uvula in the dromedary, and its 
attachment to the adhering or anterior margin of the velum pen- 
diilw^t palati, and not to the free or posterior mai^n, as in the 
other mammalia, might make some imagine that 1 have impro- 
perly termed it the Uvula, ^nd that it miglit be a diflerent or- 
gan. But, on examining its external and internal structure, its 
form and situation in drmnedaries of diflerent ages and Sexes,* the 
justness of my opinion is apparent. A thick whitish epidermis 
covers the mucou's tunic, of a yellowish colour, in whitJi are 
scattered numerous little glands. Under this tunic there is a 
cellular tissue, extremely loose, which serves to unite one of the 
parietes of the organ aith the other ; in this cellular tissue run 
large bloodvessels, and buried in it arc numerous small glands, 
the excretory ducts of which, traversing the intervening sul>- 
stance, open upon the surface ^f the uvula. Now, of diesc very 
same parts, is formed the memu'ime of the palate,,of which the 
uvula, as every one knows, is bi^t a continuation. The ast^oa 
muscle, in all the mammalia, is the principal mover of the uvu- 
la ; and the azygos muscle in the dromedary, which is thick and 
strong, di' cributes qll its fibres into the interior of that organ 
which I call the uvula, and retracts and elevates it at the plea- 
sure of the animal. 

The uvula of the dromediuyr, then, is very rimilar in struc- 
ture to that of man and other mammalia, diflering merely in size 
and atualion. Every difficulty respecting its position vanishes, 
on examining the mouths of the young, and of the female drome- 
daty ; for, in them, where the uvula is much shorter, and less de- 
veloped, it is placed much more toward the free margin of the soft 

u S 
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palate, or towards the usual site of the uvula ; and in thus furmiiig 
by its position, if we may bo allowed the expression, a connecting 
link between the uvula of the dromedary and that of other mam- 
malia, if bauisheb die {XK^uliarity i^hich seemed to distinguish them. 

And, finally, in regard Id its great size, it is evident that thib 
cannot be considered as a sufficient character to regard it as no 
true uvula, since the greater or loss development of an organ can 
never change its nature. ^ 

^rhis is all that seems to me necessary to be said respecting 
the structure of the mouth of the male dromedary, u ^ far at 
least as concerns the guttiual sac, die apjicarancc of i\liich wc 
slull now explain. 

When ail animal in lieat intends to jirojccl the s*u, lie niisis 
the x^elum pendulum palaiiy and thus approxiuiates ii to that 
partition, in the superior part of the nasal cavity of ivhuh I Ixim 
already spoken, at die same Ume driving out the an fi oni lii*' 
chest ivitli some force. As, in this case, the velum pendulum 
raised up, flie passage into the posterior part of the nose is much 
straitened, while die air expelled serves to shut it up entirely, 
by entering into the (ul dc sac foniied by the above men 
tionccl partition ; which being thus distended, and applied 
to the soft palate now elevated, performs the office of a true 
valve, and entirely shuts up die ordinary passage for the .ur 
The air, no longer able to escape by the nostrils, seeks a passagi 
by the mouth, and enters the fauces; hut here a new obstacle 
presents itself to the free cgres^,of the air in the uvula, winch 
hangs before^ the Uthmus fauci/lh^ and lies on the tongue, touch- 
ing with its sides the [xisterior face of the uuterior crura of the 
palate. 

Hence it hcip]icns, that the air must force its way through 
one of two passages ; tliat of the nasal canal is ioua, be- 

cause the soft palate and the n«isal sac shut up the passage more 
se<*urely the greater die force of aierial current ; that of the 
fauces may be forced thro^ugh With difficulty, provided the im- 
petus of the air be sufficiently strong. The air is thus made to 
act on die back part of the uvula, and strives to force it forward , 
but, as all the anterior extremity of that organ lies on the 
tongue, and its sides arc cippUcKl to the crura of the palate, the 
till can oil!} act ^n tha* ^nulf ixirtlon of the uvula situated be 
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' \vi»«*n the arches, and near its attachment U> palate, where 
it is impeded by no obstacle. There tlie main force of the 
'.Ireain of air is coneciitratcd, by which all the middle paii^ of the 
II \ Ilia slidiiifjr on itself, projt'cts bej^ontl the vdhmtis Jauemm ; 
and ai soon as its injirgin^ come in contact with either, with the 
tiHigue IkjIow, or laterally with the palatal arches, it will form 
•I sort of suc^ inflated and distended, which is the substance that 
ajipears under tlu^ Ibrrn of a bladder. If the action of the air 
contiiiiie, and th<‘ inula be impelled forward, and the sac be in- 
flated and incTcase, some ])orlions of the margins of the uvula 
will be al length detached from the arches of the palate and the 
timgiie ; and hence the air will find a free exit ; the bladder al- 
ready formed, and until that moment most turgid, will instant I)' 
<'mj>ly itself, and be converted into a membranous body, wrink- 
led and reddish, which th# dromerlary, as we have already 
elated, retracts vvithiii his fauces. , 

It is only during the* rutting season that the dromedary pro- 
jects the blc'ulder Al other seasons of the year, by irritating 
him nnieh and making him neigh, one may jiereeive in the in 
(erior of hi- mouth the swollen uvula rise up, hut at that ]Knod 
it never distends itself sufliciently to appear externally. \l 
that lime tlie uvula is coirugaled and shorter, and does not hang 
loose and relaxed on the lia-^e of the longue ; probably b} rea 
^on of a contraction of the niiHcIc*, and perhaps of sona 

fibres of the* fevotores jjalati h^yllis that are distributed ovf'r it 
FiVC‘11 in the s(*ason of love, it is nly, os 1 have hi.ited above, 
111 the moment of the \enereal furor that the enormous uvula is- 
sues from the mouth, jwobably because it is only at tlial mo- 
ment that the uvula is wholly relaxed, and bc'cmiies e<i])able oi 
K ntiivly .shuuing up ibe sj)nce tictweon the anterior archer of the 
fialate. 

It may be readily belicvc*d, that the uvula could leinaiii in 
that state but t(’inj>oraril> , and fora^short time*, whc'ii it is c*on 
sidc'rcd, that, iven in the rutting season, the dromedary nii.u 
nates ; and that it is alisolutc'ly impossible for food to pass ini<» 

I he throat, as long as the uvula, relaxed and pcMidiiloiis <*Iosi 
up the enlranee. 

We s(’e, then, that thcTe exists the* dioinedari an intimate 
onnecljon hetve*'n tin engan*- nt wneiatioi^ nid tin umiI.i , and 
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wc have a more direct evidence of it, on finding that, in the fe- 
male and in the young mole, there is never an appearance of 
iho bladder. The females and young males have uvulae pro- 
portionally laigcr than tliose of any other mammalia, but, as al- 
ready remarked, they bear no proportion to that of the adult 
male. This intimate connection between the organs of* the 
throat and those of generation, must be allowed to lie remark- 
able ; but it is well known to physiologists, and therefore no- 
thing new. Various ^naladies that attack the genitals attack 
also the throat ; a change of voice is very frequently observed in 
the season of love, and the instantaneous and notable rhangu 
of voice in men at the age of pubc>rt^, is familiar to all In 
not a few species of birds, the organs of voice in the male are 
absolutely different from those in the female ; in others, the in- 
terior of the mouth and throat in the male ac(}uires, when tliey 
arq in heat, a very differ''nt colour to what they have at other 
periods, and to what is always found in the female : and many 
rimilar examples may be collected in glancing over the history 
of the various tribes of animals. But the cause of this iOMent, 
of this symjpaBty., is still unknown, and if there be a way of de- 
tecting it, it will probably be by accurate observation and at- 
tention to the anatomy, and the phenomena which tliose animals 
present, in whom this sympatliy is chiefly conspicuous. 

The presence of this uvula so long and flaccitl, causes that rat- 
tling in the throat of the adult /liale dromedary which givers so 
odd a sound to its vmce, It^ carily comprehended how the 
air, in pasting from the larynx, by meeting with a soft and flaccid 
body, like the uvula, and constrained to pass below it, and a- 
mong its duplicatures, would produce a gurglings es in ^Misting 
through a liquid ; and it is one proof of myossertibli^Itiat the fe- 
males and young males, in which the uvula is little pendulous, 
never produce so distinct and decided a gurgling ; but their cry 
is more like the bleating ^f goats. 

1 shall terminate this memoir by the remai’k, that, in drome- 
daries, the uvula, velum pendulum palati, and all tlie membranes 
that line the month and the upper part of the alimentary canal, 
are often the scat of severe diseases, from which they arc with 
difficulty saved, at least such if tiic case in the herd of Bisa. Every 
year some of the very jottngMromcdaru’s arc seized with ulcers. 
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wlijch attack these {Mits, and spread with such rafadity as 
s]H>udily to produce distress ; and finally, by totally hindering 
the young animal to suck, cause its death from pain and^inani- 
ti(in. In the adult drumcdoiy, and ei^iedally in the male, to- 
ward the rutting seaspp, these rune parts frequently inflame, 
and I have seen two males destroyed by such a malady. 


JE’awAwmfjon ^ Plate X. 


Fig. I. Heaii of the Male Dromedary, wpe a sonte d at the mninent 
that the sac hangs out of Ms mouth. 

Fig. 2. The Head flayed, and in part denuded of its fledi, to shew 
the manner in which tlie blailder is produced. 

a, a, a. The Uvula, a little inflated, and directed toward the 
opening of the mouth.* 

h, b. Its reduplicatuie, or Frsenulum, which is united to th*’ 
free margui of the soft palate. 

r, c. The extremity of the Uvula, whidi still remains within 
the anterior palatal arch. 

i, i. The anterior Arch. 

/, /, The posterior Arch. 

m. Partition of the nasal Canal. 
e, e, e. The Larynx. 
ff, The Trachea. 

g, g. The CEsophagus, &c. 

h. A, Portion of the Os Hyi<\>les, cut in order to shew the in* 

terior of the mouth. 4 

V, n. The Tongue. 

A, A, The lower Jaw, of which cme portion ii removed. 

Fig. 3 . f Ipa^ tlie male Dromedaiy, deprived of the lower jaw, in 
which is seen a froht view of the uvula when pendent. 
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Art. "iLlh^Summary of ObscrtHitions for Ten VearAj /nw 
1815 fo 18S4, contahnng the Meanqf* Thermomettr nml Jia- 
rmiticr^ number of Days of jircimling Windh^ Snore ^ and 
Raln^ Fa/l of Itahif at AUleilcy Rectory^ near Knufs 
ford, Clu*sh\rc. By the Rev. E. Stanlky. 

Xn the annexed eoJiimns, from January to December, is gi\eii 
under llic liead of Thermometer, Uie mean for each montli 
during ten years, calculated from the mean of each month, ac- 
cording to observations taken at the times marked at the top, 
vi/. 8 A. M., 2 r. M., 10 p. M. The n>aximum and ininiminn ot 
the thcrmoiiieter and l)arometer, shew the highest ami louesi 
temperature and atmospheric jjressure of any month during the 
year inentioned. The mean of the Barometer is taken only at 
2 p. M., tlie variations frtmi those #lakeii at 8 a. tm. and 30 i\ m. 
being inconsiderable. The sums of the days of prevailing W inds, 
variable, sno>\ and rain, are given under the respective columns, 
also the quantity of Rain fallen during each ol those months, 
with the sums total. 
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TABLE, shewittff the Annual Msanjbr 10 Years, cdeulated from 
tJie preceding Tables. Tints, 45.1S is the Meant Temperature 
8 A. uV for tite last 10 Tears. 
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Art. XIII.— Pri>fcs»or lluckland'b Reply to some rbscrcaiions in 
Dr Fleming's Remarhs on the Distribution of' British Ani- 
mals. In a l.Lttor to Professor Jameson, dated Oxford, De- 
cember 1C. 1824. 

Dear Sir, 

A.LLOW me, through Uio me(ifum of your Journal, to ex- 
press my obligations to Dr Fleming, for the handsome manner 
in which he has spoken of my Reliquitr D’dteoiana in your last 
Number; and foi the mild and gentlemanly totac he hnk'main- 
tiuned, whilst expressing his opinions on certain pmnts whereon 
he differs from me. 

1 perfectly coincide with that^cmincAt naturalist, as to the ex< 
pedicncy and tlie ncc(>88ity of illustrating the history of Uie Fossil 
World, by the analogies afforded by the structure and habits of 
living plants and aniyfials, and the operations of nature now passing 
before us ; but I see nc;), how the charge of neglecting all tlicsc 
thing" can, with propriety, be adranted liy him, against the present 
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1 id U valors of die science of geology » whose foundation-stone (as 
fur as relates to the history of fossil animals) is laid by Cuvier on 
the most accurate atialysisuf the structure of recent skeletons, from 
t9kich he argues most rigidly, as to that of the fossil spedcs*; nor 
urn 1 aware, that tlic imputation vf ignorance of moden^ botany^ 
can be thirly laid ip, such illus^nons names as tliose of Sternberg, 
Schlotheim, llroiigriLut ond Rhdde, from whose labours the siih- 
jcTt o1‘1()s*m1 botany ih now receiving illustrations ; and with respecl 
to the history of the formation of |>cat*bogs, sand, and marl-beds, 
w Iddi Dr INciniiig specifies as points which have hitherto bmi loo 
much noglecled by geologist®, I need only appeal to the accurate 
and able observations of Professor Jameson and Dr Macciillocli, 
— to the copious, and, on these 5iib|ects, most judicious pages of 
Delue, — lo tlu^ voluminous folios of the Irish Bog llcjioris,— 
mid to the numerous pajiers that occur in thcPhilo«U)phical Tiatis- 
aitions, — to shew, that tliMiislory of ]^at, sand, and marl, which 
Dr Fleming states “• to ha\e been neglected as ioo recent for in- 
quiry or speculation,*^ lias received its due of atftmlioji 

from the most eminent writers that have yet occupied themselves 
with the study of the physical structure of the Earth. 

Witli rospec't to the matters at issue between Dr Fleming and 
myself, as it appears to me that his objections arise chiefly from 
a mistaken or imperfect view of tlic facts on which his arguments 
are founded, I beg lo submit to his consideration, and that of 
the readers of your Journal, the following points, on wliicli I 
consider his ideas to beerrtneous; forbearing to enter into the 
arguments he has derived trom them, since, if the facts are inis- 
conceived, his conclusions wiU of course, follow the fate of the 
premises from w hich they are deduced. 

1. Dr Fleming objects, that the distinctions I have drawn be- 
tween rosl-diluY.ian aiid.Diluvian deposits, — or, in other words, 
lx!twecn local deposits, which can be referred to existing causes, 
and those more cxfeiisivc collections of water- worn detritus, 
which have resulted from 'Some single, and transient, and inii- 


* J*ai done dik me preparer & cea rccherches, par dea recticrehea bicn plus longuis 
sur les aniniaux existana ; une revue presque g^n^Ie de la creatioii acluclle pou- 
voit aeulc donner un caraette de ddmonatration k mes rdaultatssur cette cieation 
andcniie.— i7«v/er, Xcdksrckct evr /ee Oraemens Fo&ai/ee, Discouis Frclimtnairc, 
18*1, vdl. 1, p. 1 . t 
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versal inundation of the surface of our ])lanet,*~arc<not Bui&> 
ciently establiahed. And, 

2. He thinks the remains of animals that occur in what i goq- 
sider ihe^cponts of this inundation, may he referred to genAa 
and spe^es that have gradually perislicd by local aoddents, or 
been extirpated by man. 

To the first of these points I shall offer no other reply than 
to refer him to the distinctions between aUuvium and diluviujiif 
as stated by Cuvier in the Introduction to his Histmy of tlic 
Fachydermata, tom. 1. ; the slightest perusal ot which cannot, I 
think, fail to convince the reader that it is htterly impossible to 
explain the phenomena which 1 have called Diluvial,' by any 
causes at present in (^ration. 

1 would also refer to the luminous paper of Sir James Hall, 
in the Edinbuigh Philosophical Transactions, 1813, on the evi- 
dences of an inundation a^rded by the Corsturphiqe Hills, and 
Ollier summits, in the neighbourhood of Edinburgh ; and to tlio 
accurate andtpractical dibtinctions drawn by Mr Hold, in the 
thirSi volume of the Wernerian Memoirs, p. 123, and iburth 
volume, p. 58., between the old and tlic new alluvial covers along 
the cast coast, and in other parts of Scotland ; and have only to 
odd, that my own observations in thal district, during the last 
summer, enable me to bear testimony to the fidelity of descrip- 
tion both these gentlemen have maintained in the publications 
alluded to. It is needless here to repeat the evidences of dilu- 
vial action afforded by deposits of loam and gravel, in ntuations 
to which no river could have cver^bnxight them, which I have 
colloctcd in the chapter rollowingp''p. 185. of the first edition of 
my RcliquisB Diluvianse. I shdl deem it sufficient to subjmii 
tlie following extract from a formgn scientific journal, which 
shews that the distinctions I am contending for, tu't, gpciicnilly 
admitted by the.best observers of the present time. 

** We believe tlie best geologists of the day agree in limiting 
the term aUuvialt to those deposits which result from causes 
now in action, and in appropriating the term dUaviumt to tliose 
universal deposits of grovel and loam, to the {woduction of 
wkaah no cause at present is adequate, and which can only be 
refeiTcd to the waters of a sudden and traoaent deluge. This 
gravel and loam arc always confqsedly mixed together, and are 
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thus distinguished from the older deposits of sand ahd gravel 
whicli occur in regular alternating bc^ The ablest writers in 
Europe now adopt diese distinctions, and would no more think 
of confounding than, than to describe, under the s^e name, 
gypsum and limestone i 

With regard to the second proposition, 1 think that, to a cer- 
tain point. Dr Fleming's o|nnions and observations arc correct. 
I fully emnoide with him in believing, that the beaver and the 
wolf, like the roebuck, probably the bear, and the Irish elk, 
have gradually disappeared, together with the various spetnes of 
birds, whose expulsion or extirpation he so ably describes, be- 
fore the arrows of the hunter, and the snares of the agricultu- 
rist ; but when he proceeds to apply die some explanation to the 
bones of quadrupeds, imbedded often many fathoms deep in 
masses of drifted clay and gravel, in situations at or near which 
no such dejiosits are at present taking place, or in caves aud lis- 
sures which have been wholly closed, and whose interior has 
lieen often filled with the detritus of rocks intaoduced by the 
same sudden and tranrient inundation, to which alone the exist- 
ence of the superficial deposits m question can be referred, I 
feel obliged to object to the application of the principle of gra- 
dual extirpation to this part of the subject, and appeal to the 
entire body of phenomena detriled in my Ueliquise Diluviana*, in 
support of my opinion. 

But while 1 thus contend that there is evidence a siuhleii 
and general destruction of animals by a transient inundation of 
tlic Eartli's surface, I, jit the same time, proceed most willingly 
with Dr Fleming to apply hie method of illustration, to the ani- 
mals inhabiting the earth antecedently to this great aqueous re- 
volution ; to explain the idienomcna of the den at Kirkdole by 
the hclrits of living hyieras, and to argue on 'the probable his- 
tory of fossil elephants and hippopotami, from the known ha- 
bits of those which da present inhabit the banks of tlie Gangi's 
or the Niger ; and without this practice of illustrating the his- 
tory of the fosul dead by the st&dy of dirir living representa- 
tives, 1 could never have arrived at Uic coDcfurions I have 
ftiunded on the evidence of thc«dcn at Kirkdale. 

* Beview of Rdiquiae Diluviuite In Sillimiin'B American Journii of Srioiice, 
voU vttL No. r. p. 3SS. * 
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I prodded, therefore, to examine, in the order in >«rhieb ho 
has stated them, some of the proportions advanced by Dr 
P'lemhig. 

Cose l.-^Peat~Bogs. 

1 agree with Dr Fleming in conddering the bones discovered 
ill our pcut-bcgs; in mud and silt at the mouths of tivei-s, 
or witliin the level of their floods ; and in ]>onds or lakes, and 
other situations at or near uhicli tlie formation/ bf aqueous 
deposits is still going on, to prove that the horse, the ox, the 
boar, tlic beaver, and several spinsies of d«cr, have existed as 
wild animals in this country since the formation of post-dilu- 
vian silt and })cat began, and have licen gradually extiqmted, 
nr domesticated, by man ; and I admit this on evidence indepen- 
dent of the dcx'uments of history, or the voice of tradition, vi/. 
the fact, that the bones of these animals occur imbedded in the 
<lcposits in question. ' 

r 

ICase JXj^Fresh-Water Marl-Bed* under Peat-Bogs. 

Deposits of this kind, formed at the btltom of shallow Iako.t. 
and ponds, accumulate, until they arrive so near the surface of the 
waters, that the growth of peat commences, and often continue), 
so far, that the hollow, which was Once a shallow lake, liccomes 
entirely flllcd Up ; the basis of the marl-bed, beneath this peat, is 
sometimes solid ruck, and sometimes a bed of that ancient detri- 
tus of gravel, clay, or sand, which I have called Diluvium. The 
animal remains which occur in this fresh-water marl arc of 
post-diluvian origlii. Now, with'leqpect to the Irisli elk, if the 
common occouncs should prove correct, that it is found in this 
shell-it>arl, immediately below the peat, or in the lowor regions 
of the peat itsrif, it will only add another spedes to the list of 
animals, that liave repeoplcd this countiy, since the formation of 
the diluvium, and which, like our beavct% and wild lioars, haw 
been extirpated by man ; and the higi? state of preservation of its 
horns and hones from the hogs of Iridand, when compared with 
the usually decayed condition of hones from the diluvium, in- 
clines me to favour this opinion.* This animal, however, should 
it jirove to be thus recent, will, like the ox and horse, and other 
species of deer, l)c common lo om- diluvial deposits, witli those 



en the l^trihution SrUhA Animals. 909 

tlmt are psst-dUuvia] t it cxxurs frith elephants and hipfiofxitamt 
in the diluvium, at Walton in EsatiXy'and in the diluvial gravel 
oPGennany, f*imce, &c. * The evidence to prove its more ta» 
rent eustenoe, should, therefore, be carefully attende^ to^ and 
forms an interesting subject of inqwdiy, 

Case Ill.—Jfoma ^Mhinoeeros'in ScoUand. 

Dr Fleming states; p. S9T, ** that a specimen of the horn of 
the fossil rhinoceros, found in one of the marUpits at the Loch 
of Forfar -f, exists at present in the Edinburgh Museum, and 
we have lUen informed by Professor Jameson, that two other 
examples have occurred in Blair-Drummond moss on the banks 
of the Foeth. It Is to be hoped, he adds, thatithe skulls will yet 
be procured.* 

Could the above cases be established, they wtmld be dednve 
in favour of the theory ij^aintained by Dr Fleming. In my 
Reliquiae Diluvimae, p. 33, I have expressed an oppodte o[d- 
nion, that the hams of the rhinoceros ndthcr have nor arc'likc- 
ly to be ever found in a fossil state, unless when preaervetf in 
ire. I made it my business, therefore, whilst at Edinburgh, 
carciully to investigate the cases here idlcged to have existed in 
that neighbourhood, and the following are the results. 

Mr David Don informs me that the horn in the Edinburgh 
Museum was presented by himself and his brother, on the death 
of their father in the year 1814>, to a mnseum then existing at 
Dundee^ which was shortly after broken up and the contents 
sold by auction ; and that the story of its having besn found in 
the Loch at Forfar, must bave^jcoi invented mther by jthe auc- 
tioneer or the person who bought it of him, and sold it again to 
tlielduseum at Edinburji^, at a price proportionate to the in- 
creased value that would justly liave been attached to it, if it 
had really been a Scotch fbstil Mr Don, however, affixed no 

— ■■ . ■ - * m _ ■ ■ ■ 

* A detaUdd descriptiod of the veouurkahle Skeleton of the Foadl Elk, discover* 
ed in the tele of Man, and now preserved la the Maseum at Edinburgh, will be 
given, by Professor Janieson, in a future bTumber of this Journal. 

t VIdeWetn. Mem. vol. iv. p. 5SS. 

$ In the recent eale at FonthiLI, the pubUc were. In a similar manner, informed, 
that a vase of roejt crystal, submitted to the hammer, was a real to|)az ; aijd the 
authority of Professor Buckla^, who 1^ never aeen er heard of the gem in ques- 
tion, was advanced in confitmfllon of itio alleged feet. 
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such hiatory to it when iho gave it to tbo tuuseum tit l^uodec. 
In his later to ine op Uiis sabjeot» he sayst It had a Jong 
time been tn possesuon of my father, who, 1 am inclined to be- 
hove, c)ttinne4it from some friend, whilst he was. Superinten- 
dent of the Royal Rptanu; Ga^en at E^burgh.'’ He adds, 
** Had it been &und in the lalte at Porfar, it is not probable 
that so 'remarkable * oirouinstanpe should have remained un- 
known to me, or apy of, my family.” The story the other 
two horna of the rhinoceros, said to have been found in tlie 
moss of Bloir-Ocununoud, and of which Dr Fleming is 
as he well may be, to discover the skulls from whence they wen- 
derived, I found to ori^ate in another mistake oi* a umilar 
kindk Professor* Jameson had been informed of the supposed 
discovery of these horns by a gentleman of Stirling, wlio ii fac- 
tor to the estate of Biair-Drummond. I proceeded to Slirliiig, 
and found this gentjeman to be a finn of accurate observation 
as to the geological structure of this district, and particularly of 
the peat and' alluvial deposits in which these horns were said to 
have been discovered. But be informed me that be had no |)cr- 
aonal knowledge of the jGndiug of them ; that the discuveij^ was 
made many years ago by some of his father's workmen, who, 
together with his fatlier, ore now dead ; but tliat he believed the 
horns were still existing in the House of Biair-Drummond. I 
applied forthwitli to Hr Drununond fw further inforniatbn, 
and learnt from him that dierc were some years ago two horns 
of a rhinoceros somcwliere about his house, and that they have 
rinoe been reipoved to that of his motlier in Edinburgh He 
furtbeiv adds, ** 1 know nothKg of their history but what my 
factor telis me, and ho seems uncertain whctlicr his fathejr had 
seen them dug up, or had only been told some person that 
they were found at some former time* As to^tbe question about 


* PjrofeMor Jameson has latdsr examined these horns, and infbniis me, that 

tbejr differ not in shape Arom those of the Indng two-horned rhinoeetosj that the 

fibres at their base exhibit the nsuai transparency of recent horns, and that the 
base of one of them is perforated with round rinuoils holes, like thesa lAadate tim- 
ber the Teredo, but smaller*** Holes of this kind ere not nueommon in laeent 
horns of'tbis animal; they occur in a apecimen in the Oxford Museum, and still 
retain within them the busk or sheath of some panisiUc worms resembling mag- 
gots, by which they were produced> ^ , 




t 
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th^r having been found at Blair-Drummond, X can only aaitwer 
with aaibty, in the 101*018 <of a verdict peculiar to our criminal 
courts, Not Provfti* 

The evidence then btfore us amounts to nothing Chofre than 
thhi,— that there exist two horasW ariiihocero^ wl 4 ch at some 
unfAtown 'former *fcttne were hmnd in some unknown place, by 
some unknown person, and pidKrved in some unknown room in 
the mansion of Bloir.Drqnunond, front which dtey have rince 
been removed to Edinburgh : tJndl, therefore, the bones or 
teeth of these animals shall be found in the moss of Blair>Druin- 
mond, o>* the loch of Forfar, or the skulls procuipd, which Dr 
Fleming hopes to find, we reiniun without the slightest evidonci* 
of the rhinoceros having been a postdiluvial inhabitant of Scot ■ 
land. 


Case l\.”g-Fo*iii Jlijipi^pofamu 

A hippopotamus is recorded by Lee, in his Natural ^t«tory 
of Lancashire, as having been fiiund under a peat-beg in that 
county. ^ 

This evidence is unfortunately too imperfect to be of use in a 
disputed pmnt. We simply Icam from it tliat the bones were not 
in the peat but under it ; but whether the foundation on which 
this peat- bog lay was a bed of postdiluvian shell marl, or of * 
diluvial clay or gravel, ’we are not informed. The analogy of the 
other lucaliUcs m which di^ hippopotamus has been found in 
England, leads to the latter hypotberis. 

Dr Fleming concludes, ** These animals, Ibrinerly inhabitants 
of this country, have their retbuns preserved, not only in peat- 
bogs and marl-beds, but likewise in the silt of our great rivers , 
in the valley c€ the Thames, for example, they occur in the re- 
gular stratified day, san'd, gravel, and peat.*' As this oondu- 
sion is founded chiei}^ on the coses I have already discussed, it 
must ston'd or fall with them. He proceeds to support it fur- 
ther, by stating, on the misinte^rcted authority Mr Trim- 
merV paper in the Ph'ilosopliical Transactions, that the hipp<^ 
potamus and elephant occur iivthe valley of the Thames, in the 
regular stratified clay, sand, gravel, and peat In tej^y to this, 

I venture to assert, that no remains of this kind have ever been 
found in the pcat-bogvof any'pevt of the volley of the Tliames. 

-v ® 
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and ■till loss in the regular stratified dayi that is, the I<ondoM 
Clay, Th^ cfao clescribed 1^ Mr 'primmer is that of the brick* 
cart^|4ts'at d^rentfbrd, wfaidi I vicSted lost week, and where 
there is DM the smallest tram ol^ any kind or peat-beg to he seen. 
The patches iX prat mentkmedl^ Mr Trimmer in his paper, as 
being only two or three inches tlifck, and of sniall extent, were 
portions of drifted peat, or other vegetable matter that become 
lodged and entang^ in the sand and gravri, at the same time 
wiA the bones in question. Thrir extent must have been very 
snaall, for not a particle of peat is now ririlde,, although a larger 
section is open than existed at the time when Mr Trimmer made 
his observations. 

But even admitting all the facts whidi Dr Fleming contends > 
for os to this point, and sufporing it proved that the elephant, 
rhinoceros, hippopotamui^ hyaena, and other lost animals, have 
existed recently in Burope, and be^ extirpated by man, and 
that we found their remains in postdiluvian deposits of peat, and 
silt, and frcsli-watcr marl ; they would only be in the same pre- 
dicament with ibe hon>e, tlie ox, the fox, die wolf, the boar, the 
beaver, and others, whose bones arc common to these postdiluvial 
formations, as well as to antediluvian caves and fissures, and to 
beds of diluvial gravel : still every atom of the evidence con* 
toined in my BcKqiiia DiluviatuB would remain unafi'ected by 
this diseovc^, and the great and universal phenomena of dilu* 
vial deposits would still be equally inexplicable, without appeal- 
ing to the ageney of a transient and general inundation of the 
Earth *. 


0 


* Dr Fleming, speaking of ths gradual extirpation of cortain veil known ani- 
mats in this country and on the continent, says, ^ These changes have all uken 
place in the course of the lost six or eight centu^1es ; in agps that have preceded, 
the samil eOtfses tmlst have been ih lOofo or rass active opmtloD,^ Ac* In short, 
hy the tfaeoiy of gradual eaetirpatlon, ha would exphuQ the extinetjon of tlM lost 
species of elephant, rbflioceros, hippspotamus, hyiena, foCa, over Europe. Is it pot 
incumlient on him first, to show at what peHcSt such aninuils as these, much too 
fbmadalila to be ovcrlookad, wore ever jknowti to haveexIstedP Con he ghra any 
siaaon why hysenas should have been extirpatsd at « moreearly period than wolves, 
liad they ever existed In postdiluvian Bi&ain ? Or is it piobabla, that the sav^ 
hordes which inhabited Gennapy before its occupation by the Bpmans, should 
have*utterly destroyed such powerful animals os the elqdiBni and thinoceroii, 
as the hyeena, from the impenetrabk fastnesses of the great Hcrrynbin forest 
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i>r l^lewing, however, at p9ge 299* 'i9ieal^g what Mr 
Bald denomhutes the ** old al^vial cover** and many Ex^- 
iuh mineraleipsts ** dilavium** oonclndea* that ** The partial oc- 
ourrence of these strataf'—lhclr extent * ' . grea t^iffereoce 

of character in nejfilhhpiiring d$jtnct8*-<*the presence of remains 
of terrestrial a]umals*'«-and the absame marine exuviss*— de- 
monstrate thal a universal ilobd* possesang the vdocity smue 
have assigned to it* had no sblBre in this fermation * Here i^pun 
we are obliged to differ fnmi Hr Flaning as to matten of fact 

I. With reflect to die asserted ** partial occurrence of these 
strata, ajid thrir limited metent* I know not whotmay have been 
his opportunities of locomotion and observation ; but I dare as- 
sert, that* in the whole course of my own geolo^cal travels* from 
Cornwall to Caithness* fitnn Calais to tite Carpathians^ in Ire- 
land or in Italy* I have scarcely ever gone a mUe* without find- 
ing a perpetual sueoe8rion*of deporits of gravel* sand* or loom* 
in rituatiena that cannot be referred to the action of modfern 
torrents* rivers* or lakes* or any other existing causes ; and 
widi respect to the still more striking diluv|al phenomena of 
drifiucd masses of nx^ ; the greater part of the northern hemis- 
phere* from Moscow to the Misriappi* is described by various 
gcolojpcal travellers as strewed, on its hills as well as valleys, with 
blocks of graiute and other rocks of enormous magnitude^ which 
have been driflbed (mostly in a direction from north to south) 
a distance sometimes of meay hundred miles from their native 
bed, across moun tains and valleys* lakes and sees* by a force of 
water* which roust have posii^j^scd a velocity to which nothing 
diat occurs in the actual state of the globe affords the sfightcat 
{walleL I must therefino deny* that the occurrence of these 
deporits » partial* x»r their extent limited. 

S. That tbrir character is different in nrigfahoiuing distriots 
1 readily concede; foe it often d^rs in the same field* and even 
in the same pit or quarry: as w^ it may do* conridering the 

' ' — I . , j I 11 1,1 

«lien sirtmrts of Uw aame kind bnve not yet ceaaod to abound in tho woods of 
Indin and Hu wild* of AfHen, In spite of a farther pe rs eu n tton of nearly two thou- 
sand years P Surely the theoiy of their extinction hy thd eaVage natives, preced- 
ing the Koman invasion of these oeuntrice, is a matter of the bighoet improbabi- 
lity I their existence tt that time, end subsequent extirpation, ie, in the ulter ei. 
leaoe of CaHor and Tacitus, mid^ aUlafbr liistonons, and even of tradition, a mo 
Tsl inipobsihility. 
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turbulotit tondition indtieed on the E«rt1i^ 1^ tiln inundatiiNi of 
vhioh it ia the WKck and rufabiah. 

9 . The tn^aaeneA of the retmuna of tsiiDeatxbd tnimeja, aitnply 
&hew« thaa they had periahed^ hut ^vhether they'weee dnfted 
fMMn oth^ oountriea to ihoae in ^idiittb wa noar find them, or 
hoar fiar they may have been floamd! baekwarda ami fuarwaids) 
by the dttx and leflua of the mighty oumente thmi in motioD, 
bdiMNt the careaaaea became puUid, and the lames fell pieemneah 
into the gfavd, as dio agitation was subsiding, we have no means 
to judge ; and, without the evidence afforded us by the interior 
of oaves and fissures, we should have been unable to pr%jve that 
the ole{diant, rhinocetos, hif^)qpotamus, and hysenta, had 
ever inhabited Europe ; as it might have been argued^ that these 
ammals were all drifted from the tropical tenons now occupied 
by such genera, by the waters of the same mundatum that pnr- 
duoed the superficial deposits of gi^vel, loam, and sand, in 
which''dl<me their hones had been discovered before tlie investi-* 
gations that have been made into the contents of caves and fis* 
surea 

4* The absence of marine exuviar'” is another case of mis- 
stated fkets. Had Dr Fleming ever examined the diluvial clay 
which forms the cliffs more than sixty feet high at the brick- 
kilns on the south of Peterhead, lie might have found (as 1 did 
last summer), marine shells imbedded in it, rimilar to those 
whidt now live in the adjacent seas; and had he further examined 
the shells fbund in diluvium not many years ago in the bed of 
the Pairiey Canal, three miles Glasgow, and of which a 
list was puldislied by^ Captain Easkey*, whilst a very perfect 
colieetion of them is preserved in the ralunet of Dr Browne of 
Glasgow ; or, had he ever seen or heard of the theusends of 
acres of marine shells of existing speries, which cover more than 
one-ft>ufdi part of the counties ,of Natfidk tmd Suffolk, so as to 
form an integml part of their gvavdv pits, and to he mixed in 
eVeiy posrible proportion with ordinary •diluvial gravel, sand, 
and clay, and with the bones of elephants a;iq^j||^cr land ani^ 
mals;>-*Jie would never have advened such arguS^ts as the(fill^ 
to « 4^<*"‘hnate,^that a vnsosrsalfloodhadno share in the 

I 

* ScQ Ansals of mioBophy, Fdb. 1814^ Vbli'iUs i;>s lAO; and Weros Soc, Mem* 
\ol, iv. p. 568. 
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mationof.wlwt many English miuaralogwu have calledl 


vtwn. 


1 eenridsrad it needlass vrhen I was tit Edinbui^hy to invee- 
tigata the fact asserted by Dr E]ieming,a^ pagefK98, that* a copper 
battlMMce was foardui digging the Di^on Caiud at B^ingtcniy 
in die same kind of day or tin withdMt tudc of an elephant) as 
its accuracy is questioned by Professor Jameson himaslf) in a 
note subjoined to the passage in question ; but I here adduoe it 
as another of the qiis^es that cannot but arise from ejecting 
or denying the disdnction betwemi Alluvium wd Diluvium. 

It remmbs only to notice a few more errors into whidi Dr 
Fleming has fallen) in his Observations on my History of Eoncs 
discovered in Caves and Fissures. 

With respect to the habits of m<^eni hyaenas, I have to oiler 
him my thanks for the manner in which he has disposed of the 
evidence of Dr Knox, in %he fourth volume of the Wernerian 
Memdrs, p. 385, as inapplicable, on tbe grouqjl of diflWence 
of spedes between the Fossil and Cape Hyaena. But I am Mir* 
prised he should characterise as the notices of any 

writer who argues, that, because lions and tigers do not devour 
bones, therefore hyaenas also do not eat them ; or that, because 
he himsdf has never seen an hyaena in the act of drag^^ng off 
its ]>rey, tiierefore they never do so. Is the poritive evidenct', 
tlian, which I have quoted from Brown, Sporman, and Busbe- 
quius, who assert the &ct, that hyaenas do drag off their prey, 
to be sec aride by the negatiyc fact that Dr Knox ^b>as never seen 
them in the act of doing it? ^ Since the publication of my lost 
edition, I liave seen an officer l.r>m India, Captain Sykes, who 
has often hunted hyaenas in the virinity of Bombay ; and from 
him 1 learn tlmt ho has not only seen heaps of bones accumu* 
lated at the mouths of thdr dons, but that, in digging one from 
its hole) lie observed* barge quantities of bones flung out with 
the dirt and rubbish from the interior of tlie den. , 

Dr Fleming, at page 801, gives his opnion, that the ** bones 
at Plymouth were washed by some km<2.flood from an open fis> 
sure„ and deposited in confqrion in the neighbouring caverns.'* 
Is he then ready to maintaun, that the bones in the raves and 
Assures, tmd the gravel that occurs cm the summit of the *rook 
at Gibraltar, were depesdted also by what he calls a land>flood ? 
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•v-and Uuityoaany bwi^nd oiiber<cavc 9 and fiMura« along i)ie 
ooMt and ialan^ of tl|« TdediteBtoneon, and the Adriatic, in 
3)a2aaatia» and in Genn«i\y» at yiuriousdeTittinnifnwD S to 9000 
feet ahori: the level of tba Kf, wem «U ao eimllariy affected by 
partial landfdoodv that there.v ngt a tittle nf difl^arenee in the 
efiht^ prodneed ana each and every one of tbetn by such nnmen 
rous and independent inundatitn^a? ‘Or hi prepared to shew, 
how a lancMood oauld eover the summit of the insulated rock 
of Gibraltair, at the height of 1490 feet above the sea, without 
inundating at the same time at least nme4cnth6 of and 

to* pmnt out the somoe from whence the waters «f such a land* 
flo^ could be deriyed ? Unless be is so» it is in vain to say a 
]Miitial land'dood may have risen a hundred feet at Plymouth, , 
and have moved the Wes, gpd carried the mud and fiebblea 
into the caves at Orcstoo t for this is but one of many hundred 
analogous cases of such bones imbedded in similar mud and 
pebbles that muH be accounted for, and for which the only suf* 
ficient cause that lias ever been proposed, U an universal ptKl 
transient dduge. 

Again, at page SO). Dr Fleming contends, that tlicse bones 
found tl\us universally in fissures, and caverns cminerted with 
them, cannot have been drifted into.their present position by the 
waters of ^-general 'dood, and there siutpunded by them witli 
mudt because, in the seditmy* instance of jdie large cavern of 
Wokey Hole, there is a river now rumung dirough it, and de< 
porting mud and sand upon human bones or um^ or any thing 
else that may nOw, or at any modern period of time, have been 
deposited within W level of it^ winter floods. ^Surely it is «u. 
least incumbent on him to riisnr that tbeee is, or may have been, 
a river running thranugh nsery cave, md every fiasuro in tim 
world, in which bones and bony breccias are found imbedded m 
mud, before he can estald^ a condusiicwi lika this. His f»re« 
sent aigv^^t is stated thus : ** A subterranean yi^er runa 
through the cove at Wokey, which may have deporited mud 
during its highest fkx>ds< But why may not the mud lu foa 
Kirkdale cave have been deporited by a similar agent P'’ The 
answer is, because there no river there to deporit it ; and, he* 
cause it is impossible tliat now, or at any past period of time. 
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any iiv» dwold flotr> or evar have' fioved there. 'The cavc'at' 
Wokey is a connected aeries of and lofty vaults, with two 
apenures ' near its ftdor, fay whfth a stifaterraneatn river at this 
nuMueiri ruhs in and out ccmtimitd^ $ 'whilst that ttKirtidale is a 
small hole, (sddotii hanger tlu^i a large gutter hole), not five 
feet square atits ihouth, and Iptmching internally into smaller 
nunifimtkms, whuSh finally terminate in a close end, or Ctdds aae; 
so that Uo pbsdbility could any river noif, or at any post 
time, have found a passage thfbugh it. 

I fully agree with the observation quoted from Mr Young, 
that'the cave at Kirkdale is not a fissure in ‘tbc rock, and tliat it 
has a numbet of rounded hollows or dq>ressions in the sides and 
Fofrfs, (and possibly on* the floor, though I have never seen 
them therein resemUing such water-vrean hollows as wc sec iu 
rocks, in the beds of rivers, or on the shores of the ocean ; hut 
1 must add, that the appi&rance of Such hollows is a feature 
common to the cave of Kirkdale, with cveiy othecicave in llfini^ 
stone rocks that I have ever examined ; and in every case thuro 
is decided evidence that the hollows have not been produced hy 
friction from moving water, in the fact, that, tliougfa jK>t unlike 
in shape, they are never smooth and polished like the holes 
wom m the l^s of rivers, and on the seaxshorcs, but are con- 
stantly rou|^ and studded over internally, like a corroded pro. 
jMrarion, with thousands of small and delicate piwts projecting 
ill high relief over these surfaces, and which would inevitably 
have been destroyed, had friction or any kind of violence been 
empiryed in producing the cavititw in question. 

In reply to the note at pt^ fibo, in which the authority of 
Professor GkildfuSS, is quoted by the editor to support an opU 
nion, that t!ie elk, and hyseiut are the annuals intended by 
the terms eehdk^ and in the romance of dreNiebritin- 

gen written in the IfitK •century, and enumerated among the 
beasts dmif in a hunt a few hundred years brfore that time, in 
Germany ; I have only to obsinrvC, that the authority of the 
same romance, would equally estabHrii the actual cadstence of 
giants, dwarfs, and pigmies, of magic tom caps, the using cf 
which would make the wearer become invimt^e ; and of firo.dta- 
gons, whose blood tendered the ckin of him who bathed in it of 
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a homy connstenee, which no iwbrd or other weapon could 
penetrate 

Br Pfennng will, 1 am rarB« excuse me if I luggest to him, 
that the Wie of IcvHy in whi<^ he tpeakeWf die IhotsestabliRhed 
by the evidmoe of ^e den at Eirkdale, as a parallel ease to the 
fidiies of travellers who have prctcaided to discover the decayed 
timbers of the Ark, is not the most i^rt^riate to a discusHon 
of the nature notdRiefotre us. * 

K 

Appem3w.^S!au!o this article wto sent to the editor. Dr Fle- 
mii^ has published a second paper, in No. XXIII. (tf'diis Jour« 
nal, in which he proposes to explain the universal dispermon of 
diluvial depottts by the bursting, at diff^ont periods, of an almost 
universal series of lakes. Had such lakes ever existed, it may 
fiurly be asked. Where are die traces of their ancient locidity ? 
It is evident from the terraces, or pd?allel roads, in the valleys of 
Boy, G^en Gloy, and Glen Spean, and some three or four 
more, which are all that have hitherto been noticed on the sur- 
face of the whole earth, that whatever such lakes have burst 
their andept barriers, they have left behind them, in these ter- 
races, evidence that shews the amount of their former extent 
and succesrive depresuons. Even river-floods, aS any magni- 
tude, produce a similar efiect, and form terraces in the adjacent 
gmvel-bcds that mark the line of dieir highest inundations, os I 
have stated, in a note at page SI 7, flrst edition, of my Reliquia 
IHUtviantt. Is it not, then, utterly impossible that such an uni- 
versal system' of lakes as Dr Fleming's h3rpotheris assumes, 
could ever have existed, without leaving on their banks similar 
terraces to those of Glen Roy, Glen Gloy, and Glen Spean f 
Not one example, however, of such p terrace occurs in England, 
a country that is half covered with diluvial gravel. Neither, I 
believe, alre there any other lacustrine terraces in Scotland, but 
those just mentioned, although river terraces are very common. 
Until, tlicrefore, such lacustrine tmaces are found to be of 
nearly universal occurrence on the rides of upland valleys, we 
lenuun without a particle of evidence that sueli lakes have ^ther 


• Vide Weber’s Noifhm Ronaiioth 
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i'xiated or become mctinct, and musi oonuder tbe asMioption 
Dr Fleming reepoctiag them to be aUogetber gratuitouti. 

In thin eame second memc^i p. 294 ‘and 29ff> I find Pe Fle> 
ining advances faets^ undiieet oon^adietion to tbe de^bnetror, 
fiou in bi» fonner p^per, that a univensal flood^bad so sbase in 
tbe formation of omr diluviumf in part at least, be found. 

cd» on tbe asserted ** abtence ^ marine eswvk^ in diluvial 
dopodts, via. those I have stated, that marinellbells of eaisting 
species ooour in the diluvium of the neighbourhood of Peter, 
head, and in tji^ Pwsley Canal, near Gbugotr. He also quotes 
other .cases jf the same kind, c. g. tliat of recent marine shells, 
discovered by Mr Adamson on the hanks of X«ch Lomond, &c. ; 
but he makes no alludon to his denial, in his former paper, of 
dio existence of such depodta, and I presume could 'hot luivc 
Iteen aware of facts which so materially afiect his argument, at 
the time of his writing Uie (Ikper in question. At any rate, it 
would have been more candid to acknowledge his ctror, tlumOr 
leave to me the task of pointing it out, and applying it to my 
advantage in the matter at issue between us. 

1 forbear at present to offer any farther remarks on Pr Fie. 
ining's second memoir, as I diould be drawn to greater length 
than the paticiiuu of your readers would tolerate, or the limits of 
a Journal, destined to bo tbe vehicle of ori^nal communications, 
rather than of oontroverriol discusrions, could with propriety 
admit. 

Postscript.'— ‘1 have just been informed by Mr Weaver, that 
lie lias establibliod, beyond ^ douut, the fact of the elk having 
existed as a postdiluvial animal in Irriand. Its bones and homs^ 
he says, occur in the Bog of. Kilm^an near Pqndrum, in tho 
county of Donp t tEcy lie at the bottom of the peat between it 
and a bed of slidl-maiil, resting upon, pr being merely im. 
pressed in tbe marl, which is composed of a bed of fredi-watcr 
shells, from one to five feet thick, and must have been formed 
while the hog was a tiiallow lake. In this and other dmilar 
lakes mad swamps, Mr Weaver imagines these animals fled for 
refuge foom thrir enemies, and were drowned in the watery or 
swallowed up in the morass. 
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Abt. XlV.— O b Potsii Organic Umaini of a means tfiJis- 

img^'Ming Botk^brma^ons. * ^ 

The reladve poritkA of 'xodcB can ftlone fiiniidi the essential 
ohaincteni fbr loeegi^ang and ^ulSngttishing the different for- 
madons of mineral masses vhich constitute the solid chist cX the 
fj^obca and affcHtljlbs data for judgjing of tlimr identity and relative 
age. *rhdr structure) the minmals bf which they are composed) 
and the Org^ic bodies which several dfth(9inconUdp,dKhild only 
be ccHUndered by the geologist as accesswyy and m> a manner 
subordinate) characters, however Important the aids which they 
. afford him in his inquiries. 

The observations of M. dc Budi and M. Hausmann, with rc* 
gatd to the syemte of Nenway ; those which have been made up- 
on a mmilar deposit by M.* Brongniait in the Cotentin ; those 
'Vltich M. has made upon the transition formation of 

the Tamitaire ; and those of M. de Bonnard upon the same for- 
mation in the Harta, sufficiently prove, that neither the struc- 
ture nor the compoation of rocks, takmi by themselves can af- 
ford certiun indications with respect to the relative age and iden- 
tity of the different formations. The Pyrenees present nroilar 
facts, as will be presently seen. 

The jffesenoe of organised ho^csis, it is true, the most essen- 
tial character according to which we may pronounce that a rock 
belongs to the class of secondaiy, V}r to that of transition, for- 
mations But, as each of these classes contains seveial sorts of 
deposits, it is necessary to ddiermino the one to which (lie rock 
in question is to be referred ; and, for this purpose, wc must pre- 
viously have distinguished these particular deports /rom each 
othor with aoruracy, fixed thdr number, which is perliaps great- 
er than has hitherto suppose^ apd dctenmned thdr rcla- « 
tivc age, as well as found means tq recognise thdr identity in the 
different countries in whidt thqy are observed. Now, it is fbr 
this important inquiry, which, In some measure, constitutes one of 
BiC chief objects of geognosy, that the knowledge of tlie organi- 
sed bodies which tliesc depodts cemtaio, docs not appear to me ** 
to be sufficient. 
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In fact, «hen wc prdtcml to be able to distinguish the difie* 
rent seoondaiy formations from one another, and to determine 
their identity in all parts of the globe, by tho petrifac^ons which 
they contain, we suppose that each formation contains •oertoiii 
sitecies of organised bo^es which (tte peculiar .to it, apd,vhu)h 
do not occur in anotiier ; conaeq[U;mtly, it must be admitted, that 
tlic srnne formation contains, in all countries, the samooiSaniscd 
bemgs,*~a hypothecs which does not seem to ap to be founded 
upon a Bufllcient number ai observaticois ; becaiSe the researches 
which have Ititherto been mode have been limi^ to a very small 
number of countries, which ate not even suffidently distant from 
one another to adnut the deduction of general conclu^ns. Thus 
it is very possible, that die same formation contains all over France, 
perhaps throughout the whole of Europe, the same petrifactions ; 
but we could not thence conclude, diat these organic bodies must 
be equally the same in the spalogous formation in Aria, in A- 
frica, or in any part of the globe whatever at a distance 
Europe. Jud^png from the present distribution ofliving beings 
over the earth, it not appear probable, nor even posrible, 
that any animal or vegetable speaes could ever have existed at 
the same time in every part of die vast ocean, which, before the 
formation of the secondary rocks, must have covered the surface 
of the globe. 

The identity or differenoe of fossils cannot therefore serve, in 
a general manner^ for pronouncing upon the identity or difle. 
rcncc of tlic various formations. They are, in my opinion, 
equally insulRcient for determining tlirir relative.agc ; because 
wc should previously be acquainW'd with die relative age or peu 
riod of existence of these organic bodies, whidi wc could only 
determine with precirion by the relative age of the rocks which 
contfun them. It iathen inlpossiblc for us to draw a conclurion 
in the inverse sense, and we ■are dirirefore reduced to observe the 
position of rocks, in ordhr to determine their relative age. 

I may. add, that we are equally i|mt>nmt if a genus or speaes 
of organised bodies may not become extinct and be rcqnowced 
again at intervals. It is without doubt very probable that this 
has not taken place ; but, nevertheless, we arc not certain, and 
it con only be by pprely gcognostical rcscardics that we ebn 
eventually come to determuic tidbfact. 
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Art. "Sy j^Discoursc m tfie History and Progress qf‘ Geo- 
Icgy, ddhered hy Prqfissor Neckek at Ute Meeting of'tfie 
M^istrates and Teachers tehieh takes place annnMy at 
Oenevot o** occasion of dUtrUbuHng the lAtefary Prizes 
to the sttecessful COndidedef*. 

C^EKTtKUBNt^Called to addrets you upon a subject lelathig 
to one of the branches of Natural History, tlie teaching of which 
the Academy has done me the honour to confide to me, I have 
thou^t that a rapid view of the general progress whl'^li the pby> 
sicol c^xamination of the globe which wc inhabit has made, and 
still continues to make, mig^t not be without interest. Geolo< 
gy is still a young and new science, and, viewing it in this light, 
the history of the successes and fSoilings, of the trials felicitous 
or unfortunate, which have acoclcmtcd or retarded its progress ; 
<lMi inspection of tliose oscillations around the true path, which, 
in the more advanced sciences, have preceded their fixed and re- 
gular march, may present to the contemplation of enlightened 
men some interesting perceptions with relation to the study of 
the human mind. BcMdes, the country of the Saussures and 
De Lucs, and this Academy, which has i>een all that is positive 
and accurate in geology springing from its bosom, could not re- 
main indifierent to the progress of a science to which they has e 
so largely contributed. It can only, however, be a very general 
sketch of the progresrivc developments of Geology that I can 
venture to trace here. And, in the first place, we may divide the 
fneture into two very distincf^’pdrtions : the firat, a period tlie 
longest in time, but the poorest in useful results, commencing 
with the Irirth of the science, and leading it to the middle of the 
last century ; the period Of O(»smogomes and geogonic , in which 
geology, placed in the rank of vifin rpeculations, presents 
thing W fanciful hypotheses, and systems without foundation * 
the second, in which it really bccoUtes a science, includes but a 
sliott space, of from sixty to seventy years, but is disringnished 
by the constantly increaring extent of solid and useful observa- 
' ti^s, and by the abandonment of idle gedgonical discusuons. ' 

* A copy of this Memoir va* comiaunleatcd onr ftrmer pupil Ptofimor 
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I shall scarcely dw6ll upon the long period with which the re- 
view ought to commence, as it presents but tiic history of the 
wranderings of intellect, aud hardly aiibrds any result worthy of 
lieing preserved. All the nations of antiquity, however, have 
had their cosmugouies, whid*, associating themselves witli their 
mytholo^cal systems, conneett'd the first origin of things with the 
history and the greatest interests of the human race. The Jews, 
and this is a very remarkable fact, were thc^pnly nation of an- 
tiquity, which, on certain particular points of the history of the 
earth, have jxisscssed ideas, the accuracy of which has been de- 
monstrated by the must recent observations of the most,iniproved 
geology. 

The order of succcsidon of organised beings at the surface of 
die globe, which, in Sacred ifistory, corre8})onds with the order 
of thdr creation, and the Comparative recentness of the human 
race, are indications of a sii||)enuitural light thrown in the midst 
of the profound obscurity and absolute ignorance of the pnaplo 
of primeval times. And the sublime picture of the successive 
development of organisation upon the Earth, had alreotly existetl 
inscribed at the head of our Sacred Books, many ages before 
the diligent and scrupulous investigations of geologists and mu 
turalists hod attained to the demonstration of its counter proof in 
the bosom of the solid strata of the rocjfa and mountains. 

To search iir the wriUngs of the Hebrew Lawgiver for other 
data rcganling the orign of the world, than those which attri- 
bute creation to its true and eternal Author ; to ho|)c to find 
documents respecting the different revolutions which our glolK> 
had undergone before tlie lasf; catastrophe which has lefl the 
surface in its present state, and has rendered it susceptible of bt'- 
ooming the abode of man ; to wish to discover in a liook devot- 
ed to man, conadered ns *a moral being, to his duties, and the 
knowledge of his suljlime destination, statements in respect to 
the physical sciences,— all this may have originated from a re- 
spectable source, and from sentiments which cannot be too much 
poused ; but experience bos apprised us, that those who, w'ith 
the purest intentions, have become interpreters of the Sncn‘d 
Text, in order to find, and have found in it, the confirmation of 
their own systematic views, have misundcrstoixl its true object, 
and have benefited ndthcr religon nor science. On the other 
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band, how culpable are thoBo who haTtUnight. altl ough with- 
out aiicoeM» ip the stuily of the revolutkniB of the Earth, for wca. 
pDoa (o d«Mii«gr the fiiutidetaoa’of the hopea aud cooBolations 
«f tltt i#ple hbutaa «MM f 

>i9udk Ate the ehAettioni «^dh neturally sriae in the imnd of 
him who is ob%ed to ^ Amoof the phikMc^ieooromontic rub- 
faiah of spaeiilotive geol^, upon feeding the numerous Theo- 
ries of the Eerihy those praduetkms of an unrestrained ima- 
ginatum, and an utter ignorance of factai We shall not fatigue 
jou, gentlemen, with an analyris of the systems of Burnet, 
Whistoi^ Woodward, Lazaro-Mcno, and so many other more 
modem autlmrs, whom we see at thrir pleasure creating inun- 
dations and abysses, raiung the seas from thrir beds^ calling co- 
mets to their asristanoe, and all to form a fantastic wmld, utter- 
ly different from that which exista* We would more willin^^y 
fix our attention upon die first walfpiing of the spirit of obser- 
vation, upcMi that dawn of true srienoe, the first glimmerings of 
which b^;aD 'to appear at the commencement of the 16th cen- 
tury, when Agrioola, a Saxon miner, laid th^oundations of mi- 
neralogy and the art of mining ; when Bernard de Palissy, a 
mere potter, announced to the Academy of France that the fosbil 
diells were really the work and the abode of animals ; when, at 
a later period, Steno m Tuscany estabUshed the distinction be- 
tween the primitive mmntains and the secondasy formodons. 

But I hasten to arrive at the second epoch od the sdence, that 
in which the empty knowledges of oosmogponies was superseded 
by phyrical geography and minerdogical gecdogy ; that in wlikli 
tite prinriples of the immarpd Bacon alone directed a study 
which had so long been perverted frmn the tme path by imagi- 
nation and speculative mania. 

It was at Geneva that this change was produced ; 'it was Dc 
Saussuro who first discovered, that the method hitherto followed 
was not that which conducts to truth, and who proved, by his 
example, that the natural histeny od the Earth, stuped according 
to the same principles as the other physical srienoes, would fur. 
nish itself alone and independently of eveiy foreigpn idea, results 
suffidenUy numerous and important to merit the particular at- 
tention of correct and enlightened minds. 

It is not before you, gentlemen, several of whom have heard 
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tlionc greatnmths devdoped, in this very place, and upon daya like 
the present, by the philosopher btmsclf of whom I am speaking; 
it is not to those whom the remembrance of this illustrious man 
disposes jx^rhapb al this moment to listen with more indulgence 
to his grandson, that I shall offet excuses for dwelling willi a 
lively satisfaction the sG*'vices which he has rendered to 

science. 

To form a correct estimate of what Saussure has done for 
geology, we must see what it was when he first entered upon its 
study,-— the spirit which directed him in its pursuit,— the state 
in aliich Jic lell it,-^and the impulse which his writings have 
given to those who have coiAe after him. Without entering 
into details, we shdl yet remark, that, at the ])eriod at which he 
commenced his labours,* mineralogy and chemistry were still in 
their infancy ; that the study of rocks scarcely existed ; that, of 
the small miniber of facts physical geography related in for- 
mer work/, which might have served as a guide to him^ he 
quickly disco\cred that several had been too mucli generalize*!], 
and that others were entirely erroneous. The topography of 
the districts ofer which he travelled, and which arc now the re- 
sort of all Europe, was less known than is at the present day 
hat of the Cordilleras or the Himalaya Mountains. There exist- 
ed no charts of (he Alps, and if be had not, on this <x*ca&ion, as 
oil many others, derived the most important aids fnmi his friend, 
our learned colleague Mr Pictet, he must have renounced the 
advantage, indispensable in our day, of giving a graphic repre- 
sentation of the places which he described. Thus, on all hands 
he met with nothing but obstacles; he had to make for himself, 
by dint of labour, a path into those fearful deserts, as into the 
domain of a science whose vast unexplored extent presented itself 
before hiiii. • 

Persuaded, as he says himself, that physical geography, or 
the dcbcriptioii of our glolie, can alone serve as a basis for geolo- 
gy, he proposed to investigate, fim the mountains which sur- 
round us, and afterwards those of more remote countries. He 
commenced with a profound examination of the minerals which 
our soil produces ; be classed them according to a method so 
philosophical, so independent of eveiy idea foreign to their na- 
ture, of all hypothesis of origin, and of every consideration of posi- 
voL. XII. NO. 24*. APSiL 1826. 
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lion; he described tliem with so much clcEirncss, that, notwilh- 
btaiiding the changes effected in the iioiiicnclatiirc, we still, at 
tlie present day, easily recognise, by means of Ins descriptions, 
the rocks. even the most dilHcuIt to distinguisiK 

Embracing tlie study of the Eoilh in its most extended accep- 
tation, to the examination of miirerals, and the stratification of 
rocks, he added that of the physfcal structure of mountain 
chains, of the form, direction, and ])robable origin of valleys ; he 
sought, in the piTsent arrangement of strata, and in the dis]X)si- 
tion of the (issiires by which they are travei>ed, data for deter- 
mining their original ])osition ; he recognised, in the action of ex- 
ternal agents, the operation by wliitli they daily cal, hy little 
and little, into tlit^e rocks, ^>o hard and apjntrcnlly so indc.stiiic- 
lihle. It was this wdiich led him to observations npen the gla- 
lieis, tlie ‘Uov. ?. rceimiiikited, ficmi lime imn.cinonal, upon llu^ 
dc< liv Uies wfc/iii Alps; audit was ^siill IiIn de>ire of advancing 
ieal gco‘M*i[)hv. tl» it c,.»vc li e to his LdA.nr.N in j and 

in pai (u nlar, to his 'rieati'-c on ll\ 'jromeli v. ^llm-. wnh him. 
everything eonvergvd tov^ald oneubjecl,— that ot c olU ( ting ina* 
ic'iials for the h‘''lorv c.f the globe. 

In proportion to (he acuity v»ilh whiili he souglil 1\ r laM^. 
was the e.ue wlih vnIiI.Ii he avifiJed vain speculation^ II lit 
MHiu»tlnies adViisies a hyp»’!l.esi', U is v. iih a iimim' ‘''I- 

niiretl, although lardy imitaUJ, and only w la n tiie fat ‘ceni 
iinperiou.sly to conniiaiul it. Vv hen new lads conic* in oj j'O^i- 
tion to his J'oinier opiuit'u.^ he ;u andun-> ta ni<;dilic‘i ll.vin vvilli 
out r(»grit, 

lie hase^tti carritd tiiis vviy i\ ilrainl ^o far, inat that ctan- 
pivheiisivent hs of mind wliich, in the iinmcn.'ity of MVicnci', al- 
tache'» ii .elf still more to what is to do, than to what li.i'^ heem 
done, may have been taken a too gival liniidily m general- 
ising his <Ji.>crvaiioLio. Put, if Saubsure, after forty years of ashi- 
dutui> study, ill the part of the Alps eom])iiscd hetwc'enthc 
Tyrol and tl;v* Mediterranean, during which lie attached hiiii- 
self paiiieuLirlv to the central ]xn't of the chain, the most tlifli- 
cult to explore, .md the most c'Xteii.iivc*, — if Saussure, in exposiiigl' 
the gc*neral results of liis observations, has noi been kd to disco- 
ver that ivgular succession of forsnations which the German 
geologists v*,ere lie' first to dete’ct; if heavems, that the ccuiitrics 
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irliich he Has explored have presented only infinite varieties in 
the fiiincralogical order of the rbeks^ with relation to the physi- 
cal structure of the chain ; all this finds a ready ex] 2 lanaiion 
(and those who are acquainted with llie linineralogieat geogra- 
]>hy of Europe will be convinced of il), in thb circumstance, that 
there is no c<H 2 ntry less adapted for the regular study of forma- 
tions than the chain in our neighbourhood, and which is itself 
only a sihall portion of the vast geognostical system which may 
he denomlnateil the Chain of the Alps. 

An inconsiderable, number of different formations occupy 
there a prodigious space ; the strata of which they are cpmposed 
present gigantic masses, and their structure assumes such a de- 
gree of development, that mere subordinate beds cover a much 
greater surfiice than elsewhere whole independent formations. 

Add to the irregularity in the position of the strata, 
their numerous and cnornuais contorlions, the absolute want of 
relation licl weeu the mineralogical and the physi<ial structure of 
i!iis portion of the chain, and say if it was possible, for even 
t!ic gro;it(‘st geniiis k'll to itself, to discover that regularity ill 
the order of succession of formations which has been traced in 
f>th?r countries, in characters so clear and so easily accessible ; 
since, even at the present moment, with all the yierfection to 
wliicii geology lias attained, and, notwithstanding the great 
nmribiTof expert observers who have travelled among the Alps, 
we have not yet discoverrd the key of the enigmatic arrangement 
oftlie formations of which they are composcil. 

I3ut, if we consider the list of aff^crnla which concludes his 
ivories, w'c shall there see expose^?-, under the form of questions, 
all the most important positive or negative results to which the 
study of ^th-^ Earth should .lead. Without doubt, the great im- 
provements whlch*havc been made in the science, would require 
the addition of a considerable numl^cr of questions ; without 
doubt, also, several of these problems have been resolved by the 
illustrious author, or by his succoesors ; but the greater number 
still require to be answered ; and llicse agenda, although pub- 
lished thirty years ago, should still, at the present day, form an 
indispensable guide to him whose object is to pursue the st^idy 
of geology in its full extent. Tkey have marked out all the 
routes which should be travelled by him who wishes to embrace 

i 2 
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that Btu4y in its most comprehensive acceptation. The means 
of observation may be ameliorated, the result stmplided or gen^ 
ralisjed, but, every where in the fundamental questions do we 
find the impress of the steps of ^aussure upon the path of truth. 
It IS not^ therdore, so much the number, or even the import- 
ance of the detailed observations f it is the spirit which has guid- 
ed him in the whole of his career, the spirit with which he has 
animated Dolomieii^ Spallanzani, P^assou, and those who have 
immediately followed his traces in the purely philosophical in- 
vestigation of nature ; it is that spirit which , he has excited, 
which renders him worthy of being considered as the illustrious 
representative of the new era of gralogy^ 

{To be coniinued* ) 


Aet. XVI.— On the N%vmber and^ Situation of the Magnetic 

Poles of the Earth. By Professor HaUsteen *. 

^ HAT the magnet attracts iron was known to the natura- 
lists of Greece and Rome. If we strew iron-filings upon it, these 
cling with peculiar fastness to the two opposite ends, in which 
the greatest power thus seems to reside. If we hang up a mag- 
net by a thread, or allow it to swim in quicksilver, or place it on 
a small bit of wood floating in water, we shall find that it will 
never come to a state of rest, till the one end point to the north, 
and the other to the south. This quality of the magnet of point- 
ing, when it is left to move at perfect liberty, towards the north 
and south, the polea of the earth’, is called its polarity ; and the 
two stronger ends . its poles. On this polarity is founded the 
construction of the mariners compass, the needle or index of 
which is nothing else than a prismatic piece of tempered steel, 
which, by being rubbed on a magnet, has acquired the magnetic 
powers, and which is placed on a pivot, on which it is at liberty 
to turn itself in all directions. 

'^hen this remarkable quality of the magnet became known 
to Europeans, is a matter hid in darkness. About the end of 
the ISth century, we find evident traces of the use of the com- 
pass. It is beyond doubt, that the Chinese were acquainted 
with it long before this period ; and it is highly probable, that 


* From the Christiania Journal of Natural Science. 
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i^ yeas^mst in th^ comnM|t^^^'&e Bed i^e 

l^,QoWled|^ of it with tliem f^m' j^e'l^t.' .TbM our 

ancestors in thieia were not behind ttie ibfialnliints of thn’ fiSut^, 

qiay be seen'firotn the 1st ^i^ oOhV^^^^ninnn 

sect: 7.y where it .U related '^t '^ 

gerdarsoiia ^e third^discorregi^ c^.ioelaQ^I w^im^'iibpht't^^^ 

860, he went but from Bogahind in io se^btiT^W Gar- 

darshoim, (the pl^ name of lbdUind),46bk withi^lni thrde yaifbtt’s 
to serve him as jguides. V^en on the D|)en'8ea,'1ie let go one of 
these birds, and if it retunied to the ^p, thk was a si^ that 
it saw no land. If, on the cdhtimry, it flew.' off and ibtlirhed 
not, they followed its flight, in hopes of reaching' the land to 
which it bent its course. At SmOrsand where his ship lay ready 
for sailing, Flok^ had proclaimed a great premium for -training 


ravens to this service ; since says the Ijandnama Bodk, the sea- 
man had no magnet in oui^ northern lands in those dai^a .^^s 
this book was written about the end of the llfli century^ die 
polarity of the magnet must then have been known in the noit;th 
here, though the proper compass is not expressly mbndoned. ' 

V It soon became, of course, a matter of question, ' What is the 
cause that the magnet, when at perfect liberty to tboyf, always 
arranges itself with its poles towards the noith and south. 
The following remarks seem to lead to a satisfactory ankwer. 
Place two magnets in such a rituation, that, by this free motibn, 
their north and south poles may be distinguished, it will be al- 


ways found, that, on bring^g them near one another, the north 
pole of the one repels the north other ; and, in like 

manner, that the south pole of the one, repels the south pole of 
the other : On the contrary, the north pole of the one, attracts 
the south pole of jthe othiSr. This law may be more briefly ex* 
pressed. Similar pole» repel, dieeimilar poles attract, one ano- 
tlier. From this we conclude, that the globe of the Earth itsblf 


must be a large magnet, which, in the north, spmewhein in' tile 


neighbourhood of the pole of ite revolution, the geographical 
pole, has a magnetic pole of the same sort with that of the mag- 
netic needle wbich points to the south, and in the nrighbourhobd 
of the wuthern geographical pole, a magnetic pole of the'aame 
sort witii that of the magnetic* needle wbich points to the noith. 
*!thc north end of the magnetic needle is attracted to the nortlu 
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by the north pole of the earth, the soutli magnetic pole ; and re-- 
pelled from the eouth by the carth^s south pole, the ''north mag* 
netic; The reverse of tbb takc« place with regard to the south* 
em'hsdf of the needle. The pc»sition of the n<^Ic thus depends 
oh this double attraction and repyl^n. If, over the whole sur* 
faCe of the globe, the magnetic needle pointed due north and 
south, we should at once conclude that the earthy's magnetic 
poles coincided with its gcsgraphical. But, after men had been 
acquainted with the use of llih compass for SOO yc?ars, it was 
found by more accurate observation, tb:it the direction of the 
needle declines from the meridian^ which declination is called the 
Variation of the Compass*. It was farther obsei^'ed, that this 
variation was different, at different parts of the earth ; in one 
place to the east ; in another to the west ; and, at lust, at a later 
period, thht, at the very same place, this vai-iation was not the 
sanrn at different times. This remarkable j)henomeiion ciin be 
explained in n6 other way, than by supposing, that the magnetic 
poles are situated at a considerable distance from the poles of 
the earth’s revolution ; and that these poles, from one year to 
another, are changing tlieir fx^sition. But as there are natiiral 
niagnct% which have four p)lcs, two of each name, it is not im- 
possible, tliat the earth may be found to be such an anomalous 
magnet. Here, then, arise the two following questions to be 
solved. Are two magnetic poles sufficient to explain all the phe- 
nomena of the variation of the compass, or are we uiider the ne- 
cessity of assuming more? What are the position ami motions 
of these poles ? * 

" It may be asserted, without any extravagance, that the inven- 


• The first discover of the variation bf Ih^ compass comm only ascribed to 
Columbus, who, among^ other perifiexities he had to sutTer from his mutinous ciow, 
wes questioned them whether^ at such a distance from the parts of the earth 
hitherto known, the compass might not x^int to quite other directions than north 
and south, and thu^ mislead, instead of guiding their course. To satisfy them on 
this matter, he observed the setting o| the sun, and found that the needle actually 
deviated two degrees from the meridian. It was half a century after this before 
the exact amount of the variation was known. That it was so lately discovered 
in Europe, and not at all known in China, where the compass had been longer 
knovi^n, may be accounted for from this,-— that in Europe it was at that time very 
small, an^ in China, for these SOO or 30G years, in sonic places nothing, and no- 
where exceeded 2^. 
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tion of the compass^ more lhaia any oilier discovery^ given 
41B possesaon of the mrhole cirqle of tlje euih. Without its 
guidance) navigation must have been confined to sai^g dong 
the sefucoasty without lodng aigh^ of land. By aid of tlK.oom> 
pass, the seaman ^an always, pteer his ship in a certun direction) 
ascertaining what at^le her course makes with the nrnridian. .By 
means .of tlm log he measuins how many miles he has Moled. 
From his course thus and his distance) he has simple geotmetri- 
cal printuples by which he can calculate how far he has advanced 
south or north, east or. west. He thus always. knows, to^ where 
he is. To steer by the stars a thing ve^ difficult, sinoe the 
heavens were always revolving : when they were covered with 
clouds, it was altogether imposable. It was the emnpass whicli 
shewed to Columbus a path over the Atlanfic $ca to America, 
which gi.^ed Vasco de Gama round the Cape of Good Hope, and 
the undaunted Hernando Magellan round the globe. In the 
tract of those heroes followed enterpriang seamciv who, froAi tltc 
hope of gain, were continually endeavouring to extend their dis* 
coveries in all directions, till die whole surface of tlie earth now 
lies open to us, from the ico-bound coasts of North America to 
■ the southern Thule. In the South Sea, at Otaheite and the 
Sandwidi Isles, arise Christian states, where, with Christianity, 
the mind is awakened to a more intellectual animation. In 
the tract of commerce slowly follows the higher cultivation ol' 
Europe, which shall at last encircle the whole earth ; so Uial 
difierent races, endued with different talents, kliall in the end 
unite in rearing the temple of wisdom, which now stands before 
our sight as an ideal vision, ifsit what reaction has this disco- 
very occasioned in our own port of the world The gold of 
America lins flow^ in streams to Europe. States have risen 
and sunk as the tide of commerce was in their favour or agmnst 
them. Envy and emfiladon awakened men’s pasrions, and &c- 
rated the most bloody wars and revolutions. New wants , were 
introduced, and with them new activities, ^hc sciences then^ 
selves felt a mighty exratement to progress. Xa>ng dangerous 
voyages made it necessary to discover more certiun methods ofi 
determining a ship's place at sea, than wero formerly kno,wn ; 
for the log. is attend^ witli certfun unavoidable mistakes, which, 
during a voyage of several inonths, rise to a considerable amount. 
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AjIfistB ji^[^lM4'theRv ingeDiutjrjId ijiTeQM«Hr.aii4 n^pi? lupirate 

V called on, to 

m^.itsdjre mscniiain .d^toran^na^wi^o^; the .plnonni^Qf,; the £xed 
«twn^;<wd tl|cinotipnft<^ii^e.wiV<iKK^ Mathe- 

nudica, the ioQnd»tioii lef aeirohnimy, had tp he ilqriiied auew, 
andy intil]^ hands' of .Newt<Hi and X^tHnu;y,aicqii ited..an «ilarge-. 
menty by .ivMqh it firat hecaibe possihle io give an account of the 
man j. irregularities in the motions of tlie heavenly bodies, wbidi, 
befoire,,. could nCtthm^ !he, explmned .nofr^lculated. New and 
hitherto unknown natiiral curioni^. were brought home, which 
more than doubled the.extent of our museums. : It may be as^ 
sertedj «d the.same time, that, if the cmnpass had not, been in- 
vented, the Incas, the clnldren of the sun, would, haivse still sat 
on the threme of Peru, and tribes, , whom avarice and fanaticism 
have extii^ted from the face of the'sarth, .would have still lived 
hai^.in thmr nadve lands. The mightiest naval powers .of 
jghirope would, in that. case, too,, have acted but an incon^era- 
ble part in, the annals of history, and the whole of Europe would 
have been &rther.from the period of its maturity, and, there- 
fore, from the period of its decline. But the friend of humani- 
ty would, at the sune time, have wanted this precimis consola- 
turn, that, if ever base degeneracy, or the contentions of selfirii 
intjsrests, riiould force the . muses to fly fk>m Europe, they will 
fhtd ceriaut and amjde refuge in the New> World of Colum- 
busf. . , 

. Besides the intepest which a mme accurate knowledge of the 
magnetic powers of the. earth thus derives from its importance 

* The fliiMine, aea«iei|iiiia| Obaenretoiy at Owenwlefa .was ereeted/or this ex- 
|aew foifoee, iii the year 1675$ for, in the Royal Rdiet, ooncernlng it, the Dime. 
tote were oommanda^ * ** Thtt thtgr ahonid ap^y themeelvee, with the utmost care 
and diligeobe, to cectUy the tables of the motions Of the heavene, and the places of 
the fixed s te w , bfordSt ' to Undent tbS eo-ouieh desired leagitnde at eea, for the 
p er fiac tio p af the art of .aaTigation.” ..And, .a serlee of mesa, of diBUnguiahad ts- 
Jeptaj^imTided.wdfo foe fiiicM instraments, have, for a century and a half, folfo. 
ftdly endsavonred to aecempUah this pnrpoae, and have delivered to us an unin- 
URuptied aeriaa ik ucdrafo oba^ationa, on vfoM foe whole Amrtr determlnationB 
of astfonomy ate fburided. . ' . 

•f fidence bae no alternate growth and dadtiw. Why dioald we Qdnk liar 
molt likely to depart ftam footlAiideikce Where foe JSmiMt fiifoiy eatabliebed ?->T. 



hktigBtkM, it’iMjqdinis still faiglicr fram tiie K||^iirlibh it i» 
pMbi^fr it IjNet ti^vov tit <flt»etioei '<iElM!>ii)MK 

tsridr ^trwAmjjb flf lihe'>'«alrtlli} it 'potWr>'to sxAnriaft 

with tbt^ bodily «ys/ ThiS;|(t^ail|^ dfSp^s fb Strlii^ d»l« 
to d(!«ie^nd bdiet^ its sinii|hii<v^^Stre^yiitaost itfttfeing'et^ 
with ’tbb difttn^tsr'oif eSrai^'f^iiii tte in«dk tibte, tlM 
tk« of thepewero of n«ittit% od ^ie^sat'fafce of th» «^b)<di 8 i»V«r- 
its interior.- Thtos, the devktioQ of thb- plaiatnsi vertn> 

cal line in the neighbotinbood' of ’ high- moubtuo^ bMun the- Bt>> 
traction -of |be mndktiri'tr fb Uxe' pibdimet, sbews^ that'tbe nuMS 
of the eaiKb, ttiken its a whole^'ia'iabout 'five'tittieB ltravier thair 
water, heavier ako than' most-speeies of 'stobeSj and in ail probft* 
Inlity, therefore, the greataf pidt ci^jit composed of metallic sub> 
stance. In the same manner^; the yearly , and ' daily periodic 
motions the lOagnetic nbedle, atti a mute kuigoage; revealing 
to 118 what is going on in tilb besom of the earth. The aurora 
borealis, too, is probably the result of a ' struggle' of pcArem 
put in activity by the variously constituted substances compos* 
ing the mass of the earth, which we may thus. peibaps one day 
learn to know-; for^ to advance- from eifects to causes, is the na- 
tural progress of sdenee.- 

Although the answer of the questions on this subject seems 
thus to have both a theoretical and a practical interest, k is not 
every one's affair to engage in exUmsive matheinaticid investiga- 
tions. I have therefore thought that I might perform a task 
acceptable to a number of the readers of this Journal, in giving, 
in as popular a manner as possible, a statemfbt'ipf the most im- 
portant results of my researched with regard to the Magnetism 
of the Earth. 

.The &WO chait| which ^accompany this paper*, are two seg- 
ments of the surface of the earth, from' the poles to latitude 
50°. The longitudes •are reckqned from meridian of the 
Observatory of Greenwich,*as most of the sea observations were 
made ' by English navigators, who count from that meridian. 
The 'arrows scattered' bver the charts ^ve the direction of the 
magni^n nee^e ; the, end next the poles marks the place of ob- 
servadon, the angle which the meridian forms with the at^row, 

" -' . I "" ! I' ■ , ? 

... ■ •;.* ThfM will bsgivea in afatws Kumber.— .Ebxt. . 
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^ves the variation the compass loe it yfsf found by observa- 
ikm. The obsemtiohs. marked cm the . southi^ dntrtj are aill 
taken fpnn Captain Cookey-and between the years 177S and 

17T7i The' observations the northern sei^pnent, are from 
Captain Gopke, Ckiptoin Fhi^; afimrwm^.Xi^ Mulgravc, 
Commander} ;i.now Admandj Lbi^ndni} Captain F&lHngs and 
crtherS}.anct fall about the same rime* With some older and 
later observations the date is ^ven. The most important ob- 
servarions made during, the two last Enghsb expeditions to the 
North Pole (1816~1SS0), are marked by^a star. there was 
so short an interval between these two series of observations} 
they are ' ^ven as belonging to one period, and may be con- 
sidered as representing the magnetic atate of dte globe fur the 
last quarter of the foregoing century. 

Over the whole of Eurojie Uic variation of the compass, at the 
present time, is westerly. If wc citoss, from east to west, over 
{het^Ltlantic sra towards Greenland, it increases as wp Approach 
nearer the southern promontory of Greenland. Thus at Pelers- 
burgh,.it is about S'* west; at Stockholm, ; at Christiania, 
S0°; at London, ; on the north coast of Iceland, it is alxivc 
40°; and at the colony of Good Hope, in Greenland, it is alx>ve 51". 
From the west coast of Greenland to Hudson's Bay, it decreases 
again a few decrees ; but in Hudson's Bay this decrease is so 
great, that, in the year 1769, at Prince of Wales's Fort, on the 
west side of the bay, it was found 'only 9° 41'. I'anhcr in on the 
Continent, it vanishes altogether, Itecoming after^vards easterly ; 
and increasing mliiis direction so much towards the west coast 
of America, that, in the year 778, it was found, by Captain 
Cook, at' Nootka Sound, to be 19° 5V cast; and at Behring's 
Straits, the same year, 35° 37^ If we lengthen the arrows from 
Nootka Sound, and Hudson's Bay and Straits, it will be found, 
that they meet in a point which lies about ^9° from tbc pole, and 
S59° east from the meridian of Grccnwicl). 

( To be Icontinued.) 
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AnT.,XVlX.-~Ort &e NiUural^J^i^rff^.thc JSfdmon, and m 
the SaXmonrFisheriett m &*«. ** S^porijram ihe S9r 

Uct CommUtec an ike Scdm^FiA^riee qf^ (be Umtm, Kinff- 
domi ordered Soiat^ Commons tq be ^ir^itedt l^'Jik 
Jtme: X,8S4 i" ,n>«^ Semarker By. ii,Cbnespodd^t. 

The at^tibn.of the coim^ has; long' been directed to the 
Salmon<^sberios, in oc»ii^u(;Djce of the numexnus diacusmons 
which have ^ken pl,«rc in ' our courts of law, respecting ^ 
rights of different proprietor^ md'the legality of certain engine 
or modes of fishing. In the 'river Tay, and its estuary, liti]^ 
tions on this subject were, at one period, carried to a very great 
extent ; and tlic heritors having fishings in the river, succeeded 
in establishing tlie coble-net as- the only legal engine of fishing 
in the estuary, and supprtssing all fixed apparatus, such as 
stake-netf. Two years ago, these victorious vpper heritors 
brought in a hill to the House of Commons, for tlie ostensilde 
purpose of promoting the interest of the fisheries in the river { 
but the under heritors succeeded in convincing the House, that 
the end co'ild not be gained by a chaitge of a Jew days in close 
time, nor by the police regulations proposed ; and the bill was 
thrown out. East year, the attempt was renewed, to-introdiice 
a similar hill, and with no better success. TJic House, however, 
having the subject thus pr^ed upon their notice, and aware of 
its national importance, resolved, to examine it in ell its relaticois. 
A Committee was accordingly ajppointed, and4he evidence taken 
constitutes the Bepprt to whict* we now propose to direct the 
attention of our readcre. With the exception of one witness, 
“ Henry Home - Drummond, Esq.' a Member,'” all those exa- 
mined are individuals actually engaged as salmon-fishers, and 
practically acqurinted Vuth the subject. Among these, some seem 
acquainted only with cobk^net fishing ; others appear equally 
well skilled in stakc^nct as in cohle-nct. There is a paper added 
to the Report, which was delivered in to the Committee by Sir 
Humphry Davy, on the Salmon-Fisheries, in which the ]>rinci- 
pal statements ore at variance with the testimony of thosc^ wit- 
nesses who arc the most extensive salmon-fishers in the United 
Kingdom. 
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ut ia .aw mlouMlalti^'. |»«i!^ee% 



„ _ _ 

inq^uka jatn< tb«.i njiUm, of' .the, < the 

fiebafkaweii^aiwcl, afMi'jmM^^dvn'o^^ 
ifieiik^ 'tirhdoMd. ' 'Widtiui iii‘fis^ery !ii;{^c^^liie ti^oitds 

oCuie.^^^swa, we 1^!^^ I?. IWge pf the 

SUporU' >. It V,ould have, beepi 8a^l|}C9^ had ^ ques^ 
tionSf with the answers, becsi 'numbered, os the referettces could 
have been tnade with greateir di^Qct^ess.; ' 


.' . ' aaB-lTB OF^THS FISH. • 

^lio the dduise of tbe eaamhiBdonfl whidi are here recordi^ the Conmiittee 
mm to have heen * ^zioii^ tU determine f& dif^rent ip»iieg of' dsh usuaHj 
ibimd in the adwon tivcfr^ or ^ptured in the nets. This ie an ol^^t pf con- 
dderdile hhportanceVwith the yieWof regulating the size oftbe mimhea of the 
nets. ' ' '■■'■ ' '*/ ' '' '■ "'' : ■ 

. ■ TVf.i .'1',’, ' - ' * < ./ » ' :y . - f t- < 

L SALHoia---All the witnehm are of the same opinipn With regard to this 
species ; but thej didfer greatly aa to .this q^uestion^ Whether the salmon of 
one river can be dis^hguidi^ from those of onotiier V any dedhSte charac- 
ters:*’ MtHalllday has compared them in Ireland, , Engknd, ^d Scotland, 
many time^** and says, ** X cannot make out the distinction of bzie river's fish 
finm that of ahothor;** p: ST. Mr Jadies staiec^ ** 1 hove a little'guess ; 
not altogether;*' p. 2!S. J. Proudfrot considers the Tweed Sah as smaller 
thim tl&ose of the Tay, and thbsb'pf the^ltiven' lala aa sm^r than those of 
the Biver Tay ; bi;tn||men'ask^ if upon with ^n lala fish and a Tay 

fish in the ^tlt, he wouldiifixow the^me fifbih Sue othet^ he replies No ; I 
would not ;' p. On the other side of t^' question; Mr James Wilson, in 
vefbi^ence to the Kotth imd Sdixth Eijdkfl St Sdontrbae, dedarea, that the spe- 
desof M^onlsquite diif^ in' these two livers ;** andladds, *^010018 a huge 

coarse scaly fidi, and the Other Is n smaller and a'finerfish ;*V|]w 14. Mr James 
Bell slates, that thd ^ AbeMeeh fish is quite diffitmit firom IheTky, dlfiTerenl 
in the scale p. 28. drea lAttle^ Esq. states,' that the sahncm fd the Shannon 
grow to a large nee ;’'' mild adds^ ‘« We ha4ntfare4fishih(pi’ that f^a^ ohe 

bdy in Irelaiid, the Btidi, IheBanh, and the Foyle, andwe c4ti easily distingdish 
the fish of all the difibrent rivers when we' take them: The iahhon ih the 
Bush is a long^bodied round idlmbn, nWIy as thick at the head as he Is at the 
middle. ' The salmon that we MU ht the Banw; k What I'^yiaThtyiiCat ^ 
made fiSh, Very hroad at the shoulders, and back'fin tapeiii^ away to- 
wards the tail, and quite a d&Brereht<i4haped' fis^ fMm'^BusU^. The 
Foyle is a riVer that we Wsldoiii get any huge ssin&h in:** p,ll2. “ 
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A consideiable degree cf importeace seems to be attfwshed to this branch of 
the iaqtailry, erith the ijite^oht 'WVstbear the !6«h bred 

id e fM^eulinr xirer ehrajhi »dittn M tiidf 

Sir Humphiy J^avy^arsaMs tiM# shhoM^v MMqgi tti Act, 

to the riser i|p which the;^ were spwifncdl}** and that ^^eechsaf 9 |»tj^i 0 #(i^ 
salmon-trout aiBbcis a partumbur river^^ al«ajra,retu]nais to Itt** p. 145. 
The other ^iritnesdis sdem ipetiemlly tttertaiii the «(me i^aDbA Mt little 
has been M of^eeidenea^on this eubjedt, |i.* lie. « bttt'nh/i^ ans eomdionlca- 
tedL Ituiaed^MrhEaUidayu^sfHtftlmt*^ thcydonotaUodmeto 
in which the^ were bred ;** andasaprot/^ctf thiaheatat^ ^ I fpimd the dtfi 
fercnt rivers vary from one year to another 9 but when one la protected and 
another unprotected^ t^e unprotected river Iteeps up its quantity aa well aa 
the protected one p. '71 ''vTad^g from analogyi we should consider it pro* 
babJ^ tbaiUtn the abseWoo of demnipiig quoumataiieest the fksh bred in a rim 
would generally return to Jtl but pot a frw* under the influence of those 
frelinga on which depend the peopling of the globe, would wander into other 
rivers. And when we consider the peweutkm from seals, grampuses and 
sharks, to which salmon are exposed in the scg, in connection with their 
social or gfregatiom dupoHUan, it is impossible to avoid drawing the inference, 
that the indes belonging to difTeJCnt rivers must be frequently dhpefwd and 
mtMd^ and have tbcir feturc movements controlled by other circumstancdt 
than the localities of their birth. In point of fact, saiipou, so fer frum be* 
longing to the rivm in which they were 2vwl, belong to the «w, the place of 
their ordtnarg rSMdmce, where they gfW andyhsct The oxdinaiy laws of citi- 
zenship, thcrelbrc, are not applicable to salmon* 

II. CsiL8X.-*-Sir H. Davy and Itfr John Wilson consider this fish as a 
young salmon ; other witnesses, os Messrs little, Johnstone Snd Halliday, 
entertain a different opinion, viewing it as a speeiesk They feund this 

opinion of its claim to rank as a species on therircumstances, of its being found 
full of milt or of roe, and of its spawning and return to the sea as a keif or ^wned 
flbh. But fish spawn long before they attain maturity, consequently this test 
is of little value. But other proofs are oflered. Mr ^hnstone says, ** The 
grilse is a much less fish in general ; it^ much sfwUent the tail in propor- 
tion, and it has a much more swallow taB, much more foiked t it is smaller 
at the head, sliarper at the point of the nose^ and generally the grilse is more 
bright in t]|e sgdes than the salmou $** p. 38. Mr Halliday states, that ^ a 
grilse's tail is very nfiich forkea, like that of a swallow f a 8 abpon*s tail is 
pot forked like that of a griyisc, and frie chowk fins {pectorals) of a grilse are 
much mote blue in their coldur than a salmon's ; ^ grille is much smaller at 
the hea 4 uod immediately above the tail than a salmon is; it seems to he a 
different fiab in shgpe every way 9 It goes up full of spawn in the end 

of the year, and does not come down riU the spring, when it is a belt grilse, 
while the young salmt^ ere coming up the rivers in numbers of at least fifty 
young Mimon fer every Imlt grilse that returns to the sea;** p«03. MrUttle^ 
who entertains a rinikr opinion to the two preceding witnesses, states, ,thai 
grilses enter ^versin sridom ifblAsyf P* Itfe, {confirmed by Mr Hal* 
liday, p. 63*) 9 and adds, *** We do not fiiud in some rivers the same proportion 
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of grilses as saittion as we do in oUicrs t fbr iastAice> in otir .Isliltliijf at tho 
Foytoy it eognsiAU almost eotbely of grtlMi*^ p. llO^ AVhett they fimt appear 
in the lieen, they ate from to S lb« In weight, ^ahd th^inemse gradual- 
ly evexy wwdk dtkring the time we Idll them*’* At the end of the seft&on they 

10 ih.** lie likeudse states, ^ Ohay/trater keepers tell me that 
they my addom^soe a MoJfnm and tnanSfiff hut tliey have scon 

it occasionally, hht not generally 9 vet^^sddom «** p. llA I'here can be little 
dottht, that the term Gribe is used hi general to denote a young salmon, 
thou^ the same epithet is probably bestowed upon adbtiUct q^des of the 
genus Salmo, with which It seems to be condnmdeA ' 

r J 

III. Tiiovi*^— Sir H. Davy considers Sslmon-peal, l9ewen, and jBuU-irout, 
as constituting one siiecies, the Salmo Eilox of liUhGeus, the most correct ap- 
pellation of which is S^M4f0ut The ^mo TnUta of Uinnteus, AoW'cver, has 
been mti9€rsalty regarded by llritibh systematical Writers os the common Sea^ 
ifouii and tlie Salino Eriox is a Very dilfcront species. The term EHor^ as 
first employed by Albetlus Magnus in tho thirteenth, and by Cuba in the 
fifteenth century, was considered by Artcdi as refening to the Common Sal- 
mon I tinniieus afterwards employed the tOrm as a trivial name to the S. 
maculis cincreis, cauda cxti*cnio aequoli*’ o^^Artedi, and the Cray of ^Villiigh- 
liy and Ra3% De^Locepede continues the tenn in its I Jnneon bcnse ; and, w e 
may add the iiillirmaiion of the learned chemist, that S. TiutU and 8. 
Eriox arc boUi well cliaracieriBcd species and natives of Great llritain. lict 
him count the rays of tho gill-flap if ho doubts. Mr Johnston says, ‘‘ Al* 
though in some friths and rivers, where there are a great many salmon, there 
arc also great numbers of trout; yet in others, uherc fhoro are a great 
many salmon, there are very few trout;’’ p. 38. Mr Holliday states, In 
the Annan 1 have known us gt t more hoa-ti*outs in one day, than wc shall 
get in the Toy in a whole year;” p. 84. Mr Little dotJarcs, « that the sea- 
trout are not found in all salmon riven. We do not see any thirg like the 
Spey trout, or like the trout that is caught in the Solway Frith, or like the 
trout tliat is caught in the Tweed, in any of our flsbings in Ireland. They 
do not breed, nor are they to be seen tlicio;” p. 111. Sir 11. Davy states, 
that “ the different hSldts df the sal'^non and sea-trout are well denionstrat- 
ed in the Moy, near Ballena in Trelind,” on which Ihorc is a large pile near 
the town, and which, below ifie Ihll, is joined by a considerable stre am. “ The 
salmon leap this fiiU ; the sco-trout almost all spawn in the ainaUcr stream, 
a few miles from the sea;” p. 144. There is some * strange blunder here. 
IMr Little, tho tenant of the fishings on the Moy,, says, there arc tiout, but 
not tho trout called the Sea-trout and with tJgard to tho pUe or tall which 
obstructs the progress of the trout, and over which the salmon leap, he adds, 
“ They can go over it at tide-time, without leaping ; oftenihe tide rises they 
can go over it i” p. 134. He likewise observes, ^ A trout goes very far up tbe 
river to spawii.”— « The smaller the fish is, they go the higher up into the little 
streams to deposit the spawn j but the trout in Ihe Moy are quite a different 
kind /if trout fhim what we call in Scotland the sabnon or sea trout p. 134. 

. WntTi-iKG.— -Sir H. l>avy conridcra this flsh as a young salmon, and 



and on the 

thiay are ^ withn^t vM^ oe^ov; are fi<und hi sal- 

mon rivers, a mile or two ^om th« ia|%imd isluch retwa to the sea, without 
aUei^ting^a £m|hfr |k,,145^,L;iCr khowa thia Ssh by ^ 

diiTerent in, dif^reut JclyM,^ deetarea* 

*‘Wu never ape aj^afishi^Irelim^iU therive^we areiiofie^^ In 

tlie rivem.riwtyim into the Solway Fritii,atid;iin iSvee^ fad m .some other; 

riviixa, they Im ihond ; but in number offriverai^c^ai^met 
oni^ found^in those rivers ^herei^ey jAcieed, .There^a&win theriver iCiiy, 
siiaped, and head^^ and tail^ ]^e,a eoliuon. They aye firoin 13Jto U ineheO' 
in len^. (Some 9:2r them 'wQl ci^t up.yed, but , they ,arh. mostly yh S te **— V e 
frequently do not tind .them In rivers where salmon are: there'aro many riilrera 
where there are salmon, where nonsuch, Srit are known f; we tee them going 
down kelt in fho some see a large salmon gomg down after ^wn# 

ing p. 110b Mr Holliday stat^ that in Carlhde they ealt.t^im whitingas 
ill Annan hirlings, and in the north Shocks. I never saw: any in the Tay i 
bill 1 laive token JOO doaen in the Annan at one draughts It is about IS in- 
ilies long. The tail of the hirling is straighter than that of the salmon or 
grilse, and it is quite a short-headed fish ; neither, does the head of the hirling 
shout like that of the sabnon when he is going to spawn. The largest I ever 
saw was about Jtlia .of . a jpound. o)fy reasons fbr -believing that they are not 
the young salmon, are, that when they go up the rivers, th^ ore as fyU of 
upaivii for their suse us the salmon is ; and when they come (Ibwn in the spring 
of the year kelts, wc are getting the young minion f’ p, 03^ Mr Johnstone 
agrees with the preceding witnesses, in asserting the ordinary presence of ova 
and ^;permatic secretion, and in considering this ftsh as a distinct specieoi 
They are called lurlings on tlic. Scotch side of tbe^Solway, whitings on tlie 
Kiiglish side ; hirlings, whitings or whitUngs at Berwick ; wbitelings in Uie 
I'iiy ; and tinnocks in the north of Scotland ' p. 37^ 

V. 1*AU. — ^jifr little is the only witness w'bo is questioned in roferotice 
to this lisli. I have seen thorn ; but 1 consider them merely a frcrii-water 
tlsh, or n species of ft&h by tliemseUcs, unconnected with our admon-ftsberies 
ill together p. 113. 

It is probable, that some species of migratogr tn>ff;s have not been noti- 
ced at nil. The river fishers are better acq-iointed with the trouts than llio ftitli 
ti;'.jiors. — But wc return to the Hadits of tuu Salmok, as i^umishing matc<^ 
rials for regulating the legislative enactments of this kingdom. 

Before entering upon this branch of the subject, it may bb pnrpcr to state, 
fliat the present legal Ibr bi^nning the solinon-ftshing varies in difte- 
renl rivers, from the 10th Deccxq^ (in the Tay). to yhe 12th March (In the 
Solway); and that the ftshinguseason> legally ends, ^cording to Uie rivers, 
from the 12ih August (Ireland generally) to the 4th Beeember (in the Trigii). 
How $u: these ]terms arc^uitable or improper will presently appear- 

In the more important aetions of the salmon, viz. migration and spawn- 
ing, there is a season during which these ore executed by the greatest number 
of individuals, occupying, however, a ^ge of some raontha But there are 
individuals, executing these operations irregularly, at ot^er periods. Mr 
little says, There ai^e some rivers i^ which you will get some good salmon all 
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the year rouml ;** p. 114. In the $pring months^ fbv fish enter rivers ; they ra- 
pidly increase in numbers as the summer advances, and in autumn again they 
begin tb decrease, leavfng the winter months, as to tilie ascen^ling migration, 
to constitute a dead season. 

The eimdiHon of rivers in the spring influences the movements of the sal- 
mon. J. ProudfOOt states, that, ‘'tin the spring of year the fish always 
occupy the north side of thb Tay (i e. the sunny side of the river). The 
north side fishing kills fiir more fish tl&n the south sidep* p. 2d. Mr Little 
states, that in ^ the river Shannon the sabnern fiahet^ is nearly over by 
the middle of May,** p. 114. ; and th.it be does not get many flsb in the 
Foyle of any kind till the end of May ;** p. 1 12. When the great ' dilferenceB 
existing between different rivers, in the quantity^ temperature, and contents 
of their waters, are duly considered, we need nobKOnder at the influence these 
circumstances may exert on the moUons of salmon s but if we s.ake a diffe- 
rence in the do^e seahon between one Aver and anoiher^ we must, with equal 
propriety, esiablislt o bimilar distinctloii between the south side and the not th 
side of every fiver* 

In rivers, during the early spring months, the fibhorles are seldom pro- 
ductive : even Lord Gray's fishings on the sunny side of the Tay, according 
to J. iiillicB, taking the average from the 10th Det^ember till the end of 
January, will not, one season with another, pay the expences or little more. 
There are some very good fisliings in the month of February ; perhaps in ^be 
month of h'ebruary there will be ten days of those fishings, and scarcely take 
one fislu** The same witness adds, in rc&rcnce to the kind of fish taken at 
those periods in the Tay, Vou will get ten foul fish till the middle of Feb- 
ruary lor one dean one ;** p. 139. Ab the season advaiices, the salmon ap]ioar on 
the bhorcs, in the estuaries, and enter riyers in greater numbers. The stake 
nets, in such ]>laccs, according to Mr llalliday, arc seldom productive but in 
May, June and July p. 7*hc fishings fiill materially off about the 

middle of August, and to the end of it ;** p C9. K 84. In Sopteuiljcr they 
catch almbst nothing $** ]j. 84. These conditions vary much with the sea- 
bon. The salmon arc most abundant in dty seasonn on the bhorc, and in 
estuaries. In rivers, they abound most in wet seasons. Mr llalliday on 
this subject offers some very pertinent remarks : Because the btake-nets 
take Uie salmon at that season of thr year when they would not go into the 
rivers ; the rivers are not in a btaic to receive them, they become so heated ; 
the rivers Hkewibe become so very small, and ^the water gets so hot ut that sea- 
son of the year, when salmon is most plentifiil on the coasts of Scotland, that 
they wdll not enter the rivers, the rivers being then not in a fit state to re- 
ceive them ; it is by the stake-nets that the fish hi that season of the year can 
be taken in the greatest quantity ; it ib at (bat time too that they are in the 
greatest perfection ; very few would Jbe taken except by the stake-nets ; and if 
they were not so taken, they would generally be lost altogether; a great part 
of these fish that the stake-nets do take, are taken gidng out to sea : even in 
the friths and estuaries, the fish do not go Ihr up in the warm months. In the 
course of my practice in the Tay, I have carefully ofiserved the upper stake- 
nets in comjmrison with the lower : w^en the seasons were dry, the upper 
btakc-nets took very few fidi in comparison at a particular time of the year ; 
in one season, when the season was very dry and warm, the fish in the neap. 
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tuw* i)id WP«»V* ft 

hil|j vh<!atbc.aiiict^ig)^|^ 

were taken ; liut wlieft the* tide ^11 off agaii^ tlie .n^ ihe .,}ewe^ , 

tlw ftiOi.. on IWif ,JpiJlg^•8^ 

more iU4i . 

high as the steketi>^(ir,^ 7%? ^ 

Proudfoot d 2 i^tiPe^ « ih t^py *'!^ . 

cries (in the ;dw),jpve, i|^i^ the. river, w 

whenit^fejittieirrvK^Ci,,,. '/>.-■ 

The fiyb whi^ enter i^fyerfi In the s^i% and |ahmtea5, , 

but in May,% eaui^^^^ve^inna^^ the.Bee8^.adyen^t&,^ and, 
milt axe i^niliiti ^ ttill^ the .tioie, of f^paa^ ^ 

. Bficcts, there ape i^ivldufil 4^e:^oc8. v a^oi^.i^nter |ivm r^h&s ^ 

beibre they he ready tor spa-widug, Bo they remBixi ii^ the rirer until ^at ^ ' 
riod, or do they oocarionally fetu^ to the, sea Op^jhla auhl^ the 'dotniuiU 
tee seem to have bestowed conriderable attention. Ihe .opStaions of ilte wit^ 
nesses, however, are at yariance. In reference to the fish on the shore and 
in estuaries, Mr Wikon declares,/* 1 believe they all go up those rivers ; they , 
are upon the shore) .and got op the river* if they c^ p* 14. Sevml'bf the 
other witnesses give {i. aa their opiiufti, that salmon^ beibre the ^wning sOa^ ^ 
son, enter the rivers, and return again to the s^ infiuehc^ by yeiry difie^ \ 
rent instincts from tbos^ of spawning, ^he following proofr are oftred. 

1. It is osseried ^hat stfimm remaining a short time in fresh*miUr^%Opime toeahf 
and return to the sea to teoruUed , — ^It is stated by some of the witnesses, that 

salmon are fattest at a particular season. Mr little sajs, ** Bi the montii of 
May I consider th^ are as good and as perfect as at any one s^son of the 
year. From the month of May, thcy^aire g^ually growing worse till they 
begin lo deport iheir spa^f n in the month of November;” p. 114. Mr'WflSonv 
reckons ** salmon is at its best at midsummer, and fidls greatly off after about 
the middle of July;” p. 12. Mr Johnstone considers May and June as the 
period of their greatest perfection bu* he odd^ ** there may be eq^ual'to. three 
months difference between the quality of fish p. 5G. Mr ^U, on thd bliier 
hand, declares, /* that the fish is full os goc^ on ^e 10th l^ember in the I'ay * 
Hs at any other' time of t^e year and H>ihe' fish is good' in Au^st $ 

that is their best season ' p. 2l'. Mr P. J.^Pfoudfeot says, in rd&l^uce' to thd 
Toy, ** there is a^great^deal of good fish killed by the time we Mimexice the 
season,” (on ljDth«Be^ihber) ; p. 2f. ^e^ ' opinions are of less value'ihan 
those now to be[ stated respecting the relative qualiti^ of sCa and rivet fish. 

Mr 'Wilson decml^y dechu*e8^that thez^'ls no different In the quallty«of 
mon taken at difierent pms of the\same river, or in the tideway, or in the '' 
sea adjoining, during the'proper smson ;'^p^ 12. On tlie other hand^ Mr Joliii<4 ' 
stone says, “ the Salmon' catight Ii^tbe sea^and neared to the sea,' Bxe ^£^e- 
raUy the richest.^^ Wlien they have been sbm days in the ^aterl they lose 
their bri^t thrir finh the fish gets lon^ in proportion 

lo its thtekhi^s, and 16i^ frs we^ht*’iJ*^lDP he is not in' the watdr, ' '' 

if he is cau^tlmmc^i^^ out of ^e s^ I do not see' he cah^be' imy worim C* * *' 
p. 50. ** A few weelcs would mifre hini aifpmt d^ wpfse C* p. 5$; ^ Mr Hal<^ " ‘ 
liday stjettes, that tb6^''i3^t had in" 'water 'very 'much " ' 
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exbau«feec4 quite changed in the coletir« 89 if th^ had hunp in^a emk^ Mmstf 
time \ vftiam vem very fwf in the ttUOfihy heviog bemi in the iireah 
wetgr Sae 9i}jafe tfiaa’* ^ AVhen they are in the fresh msterf they turn aa 
«li|9]pei9|^ae «n eel {** p. 61. ** The aeluicm hecctaoee uheouad after it hoa been 
dfleiined in frefdi-vater at any ffc^taoni’* My Jitfle not only ataiee, if 
he mnaina any lengih rf time in a feeah rirgr, he beoomea werae,'* but 
even limita the period to a arneh nr^ten dayas^iir 120 ^ , This auppoaed dete^ 
ritmOon in freah 'qrater^ ive eonsidnr to be ebdoturfi^i andfrn* thia reaaoii,-*-4f it 
took plaoa^ how could the flahaulibr under ita influcrneq for oumtlus while ex- 
OrU% tbenmelves to the apaWidng^froimdv^Fhll^ tlie protract- 

f^4ictof^atHiwmngf#-*duringth^ residence in the ne^heurhood after psor^ 
turitioPf-iand ih ^eir auba^uent descent tojto saa f 

g. Mmen rwmoininy in/n^ wAivt hwe eoaaero^ bg w/nm, 

which fail cjff upon thcXr roium to the Johnstone declares, The> get 

infested with worms or maggots in the gills if they remain long in the fre&h 
water, which I think would kill them in the end, if they did not go IalL to 
the sea to get dear of these worms or maggots^’ p. 35# Mr Ilolliday says ot* 
Ihh in a bad condition, fe»me of those we took had thqir gills almost eaten 
through with maggot worms, by being so long up the river i>. 61. Mt 
^ Jdttle declares, I have seen their ffUsTeniirelpeeten offtfwm by tlic wonns in 
ftesh water i at least the tliin and parts enMhf eat away,** (t. c. all ihotr 
OTgans of respiration f) I do not believe they axo ever found in that state 
except in fresh water, and it is necessary fer them to leave the fresh water to 
got clear of the vermin which feston upon them while there;** p. 16'!. 1'hc 
worm referred to, la the /<crfi<m ^monea of Unnieus, the Mniomotla ttalfnmwu of 
1 jimarck* HITo still aAi the question. If the fresh water bo so very exlmusting, 
and the attacks of the maggot so very iroublesomound deatnsetive, how ran the 
spawning feih survive during thdr residence fer months in a river ? It is to 
be ragretteil that the season of the year, and the condition of tlie dsh os to 
spawning, ha«i not been determined, as, trusting to the declarations of expe- 
rienced river fishers, we consider that these worms &ly appear on the ^ 

or such aa hove spawned, and which are consequently on ilu^||||etqjrn to 
sea. . 0 * 

8. Satmon enw in ike tnd eUuarieo on their wap out to 

proof of ibis, Mr Malliday states, 1 fished the Antian^fer many yeans 4 atrui 
there is one pool in pnrUrular, namely the Sand Pool ; although we had liriied 
lids pool quite dean of before the raifi came, yet, whenever the rain effd 
come on, we then continued fisiilng constantly, until the ^ter rose so high 
that Wh could not manage it, and we got the fdmon and gri&es csoming^dowu 
the river all the time Into the pooL Some of those we took coming down the 
water of Annan were wimt we call a term used finr exhausted fish 

which had been at the head of Hho water $** p. 61. But thefish may have 
coifte up the water to this pool ; or, if they come down with the fieo^ they 
may have been kelts,— theft gills wWre infested with maggots. This ia the 
only proof in the report of the descent of fudOum to livmhefere tpawningi* 
add it rbfers to a length of course fltnm the sea not exceeding a snlmon day's 
journey. The point in question cam only be detenained at sainen leapn Do 
lidi ever recross these before they have become kelta ? The proof in the es- 
' iuary and sea is still more defective. Mr Jobpstoue declares the fish seldoia 



mid on the Sdlmon^Fishefie^* 340 

go ligMlilst the tide ;**]». 44. nin luieirwturibimd^^ 

itteUdlreetimit;” p.45* Mjf HldHdajradndtBUMIt 

ebb etMl flow with the refluy of the tide p. 91* With these edsihHditt^ the 

two lest witoeeste ooiMldef'tfaei^ ih eUt(;e*oetB» with «e At 

takingflsh wlfh^cbeebb tide^wiereeilicdt is hed'beexi to thetiirerareetiiev^ 
woiwloBriiigttftttlieBee. BOtiftheedtaon 

cbtMtide wOulA eaity them into the itetst Hi the Mitae numher ee the^Aeod^llde 
carried them {mu*^ The flih do fiot enter rivets until the water il in a 
state to reedvW thes^ end they are la a condition to enter. Hnooet on the 
shore and in esUiatieSf wtxen not incliited to tnigi!ate» the motions of the tide 
will control thenif and the ebb«nets« will, riom th^ very natutOi be most 
likely to secure them. Even in the driest seasons, when the fish were not en- ' 
tering the river^rhir Halliday sSAies that the ebb-nstS were most sucoessfiil ; 
p. 72. Could tl^ be other fish than suehte passed by with the floods 

If fresh waters be so exhausting to aalsnon, and promote the growth of pa^ 
rositical maggots so rajiidly, how comes it to pass that they ever leave the sea^ 
unless for the necessary purposes of spawning P The three witnesses, who 
consider that salmon run out of rivers to get rid of the worms which in&sS 
their giUs, have a similar hypothesis for exi^nlng their leaving the sesi Mr^ 
Johnstone says, in re&rence to thrir to rivers, ^ One evident oldest hi 
to get clear of the vermin termed the JsaJMiw, which infbais them aometimea 
When ill theaea, and which leave them when they get into fireali^i^ter;*' and he 
admits, that when the aalmon are aulgect to this insect in the sea, t^ey are in the 
higliest condition ; p. 80. Ill reference to the len^ of time the aeadouac re« 
mains upon fish after leaving the sea, he observes, 1 do jjtot think it remaine 
many days; Ar when they are in tho firesh^water, we soon observe them te go 
oiT; they do not go off all at ooice, tHby go off by degrees s** p. 68. Mr 
Halliday says, Th^ visit rivers to clean themselves of the seaJouse, an in* 
sect that fiistcns to them in the sea, and with which they are inlested when 
they come out of the oceam but whidi die in the fresh water;** p. Mr 
Little says, It is InatineT which indue3s them to return to the rivere, and, 
as I conrider, for the purpose of getting rid of a vermin which gets upon them, 
called sea-lice ;** p. 106. The animal here referred to is the Monocuhu pMnm 
of Linnteua, and the Ca%u# ourmt (ndaed prebably with C.pnduetw) of Mol- 
Icr, but usually confeunded with the Lerma safmimM of limueus, by a blunr 
der of Mr Pennants * This anisuil is common to the salmon, whiting, cod, and 
flounder. Thed;hroe last not enter rivere to escape from its attacks* The 
salmon, when mttfMuM 44, is in ih0fiate$t mnd hselfeisri mndUisfs f but stiU, 
in order tohave itremoved, tldi |lah, in the ojj^nion of these witnwes, enters 
rivers, where it is certain of faeidg exhauated in a week or ten days, and where 
it is in dangBf of having its organs of Aspiiatibn entirely devoured by the em- 
tomoda or Another reason hStssigned by the same witnesaes. Stt mU 

num entering xivore, is Mrehingfiirjbact Qf this, however, no preiffiaodfer* 
ed. But, in reftmiCe to estuaries, Mr HalUday has taken a great many sal- 
mon, ^ with wottins paashig through them t suefe worm# aa are to be seen on 
the bsnkss** p. 0l« have had thoomnii of them dissected, when 1 have 
seetk small see-fish in thohr stemachs ;** p. 99. 

s2 
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ill ittM ilkdiMto b MMiw 

almdy feen, that the xnilt and roe make their a|q(iafa«iice in a vitssf ob vioua num « 
nrif^abesrljrkei the tnenth of Btay $ t>- W. ^ JehMMa atatefey that abine 
aft |{#t)ngfUlloffl)i*i^ In At^at, ^the^llitnipn^^ 

thatharejgfetttingfUlIof rdtyifdttkflt; they alM^ajgin^ftna near 

•pewhihg r* p- 40* Mr Wilaon statea^ that Anguat fhdy get eonaiderably 

adraneodwitkapawn) atdlrftheeifid^Augttstindhail^ntingofSiep^ 
gttvtify&Qofa|»wn$'*p-12. Wm.lkll)tote(^neetothelC'ay,i^ 
eight of tanr daya before the flaht]ig>'eeaaDti eloaMf they tre ^ Teiyftili of roe;** 
p. 32. J. ProadCbol Bays, I have aeon the fiahf panictikrly the female^ 
beghndng to get vety huge by the smth Augoat;*’ {». 27- In September and 
October) they are ao ftiU of roe and milt at^Jie nnmaitetablep Hr Halllday 
aayB) ** XjaM, jrear some of Uic fi4h sent from Montrose beMeAho lOtb October 
wOte Seeded) and condemned in thd London market as bdng tmBt fbr tise; and 
1 hare seen them ire4uontly take them by lihe 1st October that I comdderod 
worn very unarholosoine and improper frdi to be taken ;** p* 03. £ren in Fe<» 
brutiy and March last year (1024)) in the Ndrih Esk, ^ t Caught them upon 
the qaaming-beds in the night-timO ;** p. 04^ Mr Little deehireB) in August) 
Septeoibor, and October) in general) tiv^y get large in the belty) and fbU of 
roe and milt ; and he adds, tbai, for tne purpose of spawning) ^ they begin te 
*asccnd in the months of August and S^tombeT) and continue to the en4 of 
the year;** pi 107. In Januaiyt February, and even March, some of the fi&h 
are unspawned. hir Little states, that ^ last season my tenant commenced 
fishing at my fishery in the Nith on the llth March. He then killed, as I 
am ludmtied, upwij^ds of 200 salmon, some of them positively not sjmwned ;** 
p. ito. 

Fi^ ready to spawn sc*cm to enter the riirers directly, and in the friths to 
keep the dep^ of the stream : hence, nelthei* shore stake-nets nor estuary 
stake nets arc suc<-essf\il in capturing red Even Mr Aell, a wHnesa ob- 

vioudy hostile to stake-nets, declares, in reference to the capture of red fish 
in the estuary, that none** are caught, and qualmes his assertion by saying, 
^ there may be one accidentally in a yeat or two;*' p. 23. ^ In ascending the 
river, Mr llalliday declares, “ the fish run most in the morning and evening ;** 
p, 80. The ffci^eral Hum of spai^ng, according to all th4 witnesses, is during 
the months of November, De&mber, and Januaiy; pp. 61. 108. z though 
stragglers may be found in March. * 

The intBrruptUm which salmon at ptesent experience^in ascending rivers 
Iht the puriKwe of spawning, chiefly arl^ from iMXUhma* The walls of these, 
in many cAses, are built in so clbse a manner^ that Ibr mdnths there will not 
ba enough of water te pettnit any fish t6 ascend. It is only in veiy great 
floods ttuLt they Can successfull;^ ovoitobme the barrier. JVMoitf fModSf, from 
ton-pits, tbe stooping of flax,^d gaa ^tiinga, eaqiel salmon from a riyer ; 
p. 138. 67* In tefttenoe to noxious matter, however, Mr'Bitimniond makes 
an exception in &vouirof peat-moss floated into the Forth from Blair-Xhnim- 
mond: 1 belicr^e it to be ttimbleseiTO to tlw!i n^ in flshhig; but cexianily* 
lluSe is nothing noxious in the nature of moSk to the flkh ;** p. 14L 

Fi4h toady to qiawn omisoughUafrdt by poodkChi frr the ookn of the 
Mt little says, It Is potted. The gentlemen going to fish in the hikes oi* 



, an4 (m ihe iSaiimfn Fiifiier^ 

CuwUliwfltlwyit fiw th« p«^N)a»9f lUitieilt M ilM( in &Uw upw tl>o*» 

WMi rogM^d to tb# mdt ^ 4SfNiiofi4»9p it ii gtotit^riiv to poTW the W|tU 

If /ipawn In the punoii^ watoiv ot tb^ fiiQtv of fiords ttm tog» df^ftnlffn 
whm the fp»ooi w flno) ond jpwdown {it thoibot of pcM>l»vHeretb» vetoir 
begiw to nin» 40 M toeAdit the ioloieii romoving tho gniyel>** 
tbuo deacrihet the poroomi 9 When thcgrpiooeed to the Aeliow wetm, iHiich 
is gonetally jo the looriiing, or at twUi|^t in theeveaing^tliey p]ej XDUnd the 
ground, two of them t4gH|biey. When they beg^ to make the fUnow, thej 
work up the graeel^^nfh^ against the stream, as a sahnon eannot work with 
his head down the atreaan, &r the water going into his gUla the Wrong wey 
drowns him $ ai^ when they hi^ luade a fhrrow, they go a UUle distoncse, 
the one to one side and the otiber to the other side of the fUrrow, and throw 
themselves on their p&des when tij^y come together, and, rubldhg i^nst eaeh 
other, they shed their sptwn both into the ftixnow at onco.**«-*^ 1 have seen 
three pair upon a spawiiing«hed at a time in the Annan; I have stood and 
looked at them, both while making the furrow and layii^ the spawm’^.^^ They 
do not lay it all at cnee. It requires from about eight to twdve dugrs for 
them to hay thdlr spawn/'-**^ 1 have' liten taken a number of these kedta 
with the skin rubbed off below the Jaws, just between ^ eha»t fim (pdetOi*^ 
lals), ahnoat the siae of a half orowii, with rubbing up the gravel, and making 
the holes for the i^wn***T«-«** A male fishes head is always larger in propor* 
lion to bis liae than a fomale’s, and it begins to shoot smaller at the point ;** 
p. 62. The spawning-bed is easily known by the thrown-up grovel t 
when I took my foot off the hard grovel, and put it on tfic spawning bed, it 
was quite soft p. (Nk In reference to grilses, he addSf They apawn the 
same as the salmon.**-—^ 1 have iiequently seen tiiem spawning iq the au« 
tumn;’* p. 64. Mr little speaks in an fjqually ‘decided manner. I have 
linequently looked at the salmon spawnizig .^^ — ^ When they begin their bed 
first, it is like one ftirrow; they make a^urrow in the shallow part or current 
of the water, where they begin tiimr spawn, and thqy continue working against 
the stream, until fbey have formed a bed of perhaps twelve feel by eight or 
for one pair of salmpn.**— ^ In the instance 1 was alluding to, when 
I saw those salmon first, the bed wa<i very lAtle, but it increased every day. 
1 observed the salmon go very leisurely down the side of the and go just 
round where they have thrown up the«grovd,and come back to the same point 
next the stream ; as soon as they came up to this place, they threw themselvea 
on theif sides, and worked one the other, at the same time rubbing 

ibeir ivoses against the gravel, tin they coma to the other corner of the beds 
and then they foil ltdsurely round unUl they came to the same place again, 
ai the top ot the bid neat the stream, wheiw they went throng the same pro- 
cess t they continued in this way for mdny days, working, and if ii so happen- 
ed that they werofoightened, they would run^away, and in a little time return 
t } it agaia.^*«r*** It takas them some eonslden^ tiaae before they get nil their 
spawn deposited; several days; and X have knpwn them, when they have btfon, 
frightened away, go and leave their 8pawnbig-beds,and bagtn at other places.** 
'JChe bed is eoverod as they go along.^’^** Both assist ui it, and while in 
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of de^Mritiiy thoix. fpkwik** Ho liM^ tfaot tbe main 
lufd VflLoaVkvmdae Jaw« whidi decro o m Riming aoHKm pwaar 
^ 108; Sir H.l>«v74«iert«(imtiafaotii8r ftm 

« not tfifitodi), that ** the frmfe fifths In ffMrvihigs dofifldteftm iwpi itovly on 
grtoas thexnhLeahede«vhi^ftelIlll^ memi end bolh fish ooocr 

timafigBieith gmeL The ntakf k hiftet «eU^ (ajfthia 
dehotheextraifitgrafftheifioutfaseiififtMiidhftfiw p* 145. 

l!he opiatioa hare aj p o mo A, that the figtHfio fim Ok|Mktat>a?i^n»dtben 
the laale ftheda tho wilt upon thows stand* eo84;iadioM hg tie pxooading ejo. 
wftaeasi «iid» we may add* that it fti ndt tjbe eaitnemity rt the wMt or note, 
tmt the estvewl^ of the loiewr whldikbentup; and tim tfak hooding 
pteduflodhy the swristwite at the gtavel in ihe aet of eeVetiog'np the apa^n, 
then the lower jaw in w^, befote they Ikd ^mimeds dwid^^he wuoh lon^ 
than the uppe^ whidli the witneaa will find not to be the asm ; and the gravel 
ww ehoiild thinks would he rather apt to enter the weoth* Wft hending » in 
agteat meaauie chanctetiatlc of the male; hut tlm peenhteUaeB of its Ann 
and poaition dawonatwte that U could not be produead by mechanical nicana. 

The ipiantliy of agga depoaited a aingie fimtales hoa been vai^uqly eta- 
ted bydiffisent authora. Mr Johnatone myo, 1 have counted them (egga 
in the roe) repeatedly ; they axe from. to 20s0D0 on an averiige ;** p. 30. 

Mt Hallidap sayos They are not all exactly of the aame numb^ ; 1 have 
found them of difihrent ounibexB, fironi 17,000 to 80,000 p. Oftt 

It way be prepa* here to inquire, whether, accofding to the pracent fish- 
ingaewnn, the mlwon are ever disturbed on their spawning-beds f Alas, but 
too fiequently 1 James Gillies declares, that, in roferonce to the year 1819 
in the Tay, ** we took eighty at one haul, in the month of December, of 
fish apaw^g on the spawning-hedsC’ p* 138. 

iMOiegfax a Uicle the apawidngibeds, let ua attend to the idiara^ter and mo- 
Ilona of the apewned dsb, or Mto, as thoy oip teswadU In this state, says Mr 
WllsoKH ** when the spawn Ja just leaving the dah, it is merely just two picoes of 
akin, just like a cow In calf;*’ pb 13. Mr Johnstone adds, « 9/ e halt ia meant a 
fish which has recently apavrned; It .it vwy thin ; It gets savy wueh discoloured ; 
it ia very long in comparison with its tbicknass; the head is large ; the fish is 
quite out of season; the fish then caits white In generol ;** p* 37. Mr Wilson de- 
daces^ from six or eight yeera esj^ierience hi the North Esk, in Forflurshire ; the 
Dae and the Don, In Ahordeenahire ; the Bsaidy and Loefay, in Inverness-shire, 
«« in fbct» fishing those fisheries beibre the first of February, ypu ;proald catch no- 
fthiog but black fish (keltfl),^ p« 13. When the prpeeai of spawning is fintahed, ac- 
cordi&g to Mr Holliday, ^ they go into a pool tp recruit themselvea {reeruitiag in 
ftaSb water, so earfoicstf ag to fish I) « and, in aboht a fortnight or three weeks tbaro* 
after, then the teals fish begins to seek kis way down the river. The finnale fish 
tewains longer about the spawning ground; and 1 have veiy often found some of 
the wothtr fish goifig down a halt os late as when the first of the try began to come 
down the fiver.**— In the end of April and bfgfinniog of May, I have token five 
at one haul In the rim Annan,** jx 88. Be says, in February and March, » sn- 
owfdl aiuafters are caught;** and, in the upper parts of the Tay, there must bo 
thousands taken annually,** p, gg. Jiunes Gillies baa forwprly stated the number 
of fbul fish (kelta)in Fahruary. Ha adds, You could not commence before the 
month of March, without taking the fool fish, because the most pait of the ehefith 
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cMMdoiralvUiaiiriitthtf llMh Amb tte Mgli )aiid«r IRai; ftfflaMtIiMRCo 
«inni in AMtei Tlw htt JUk idfCiigf* •ntt hia mgr Anm tamtAwN^ Iw 
apwr itf i Imtfoawn^MarMjrgfrtAMkMIaMy'lriilMiaaaMnk'-t Vmi^gWtthe 
•|»jM«MAw^b«riil<»tha«nmMlM«f JMarA«ad4g?ici4 «mAM| «C<*b«n ; 
aaA you wtU MiitBaly gat MM ha AA A IMM M tHM moBA 4 alt «l» JtaPa «ii» oMdltig 
dowo dUUIjr i» OM mwA or Vabnuiyf'’ p. 1904 Ma Joboatonodaelnoii^ tlat the 
kolto M BM fthnil dttiUig thi^iitaagtaoi Ivwetjr^ Kal«ii*ty« Mhnb>a«*d AinUt and 
I hellevO wNoa afo Angid i* May, bat they gat «acy aeatea thaa>*’ faSdl 'Mv tdttla 
■aye, that, aMk upHtkiiiih '>* tbay lamite atUttlo tupa tiaer ttaa pbtta, and tbau i*> 
tbm ogabi to aoa.*' Wbh wg a t d totttaVljiiiBtfMy teaealii, ha aiya, “ abet de» 
tM!nd«agaodlgMliipaathaaaaaoii,whatbar(tlBadiyOra wat atafa m lyit la diy 
mathar Aty tanaia iMigar} bM if^ll la tOat Kaathais they man gb down to the 

■eB,>'pk log., ‘ - > 

In Ibe « 0 UEse nf fhtttr deMdflt to thagr ttBporlanoe iwl^grniplmt^ from 

cruives voA d«ii*41kM $ Ivutg •vAmn arrivid aft thft |daea wberft the tide meets the 
river, they Beem to patmuo (be deefieftt paict of the chamieL tir itreamt and erapo 
an the eolde-nets and Btakobnets of the eaiuaitiat and veiMdere. In refetenoe to the 
fttake-netfl eaiiturieg kelta, Mr Brit deriatea they do net,''* p* f 0. Mr Johnstone 
says of the fttake-nets, veiy fionr were eter eaugh^ in them and gives s3 the tea* 
Sion, ^ the fcrits In the river are tri a Anch narrower oompma, and so are more 
subject to capture i they are eeeicing their way down to the sea, atMl generally pre- 
fer deep w&iott the water on the banka on which the stakesnets stood was Very 
shallow ; and generally by the time the fish came down no Ut firom the river, ibo 
banks were getting dry by the tide leaving them. When the fish meet the fiowing 
tide, they generally stop, the enmnt being strongt the surf or agitation of the wa- 
ter, in the shallow waters on the banks of the IViths, must also keep a weak, un- 
healthy fish like a kelt, from venturing^ the banks { when it hm hot strength 
like a sound fish ; the de^ water is more suitablea I baVe often fbutid them driven 
on shore dead, when they ventured on the banks ; they were thus Very seldom 
eaught*in the tokc-nets, becauec they were seldom within reach ; whetess in the 
river they had no means of escape!/' p- dda Mr Halliday, tn rdferenec to the stake- 
nets of the Tay, deckim, I have fished seme seasoni^ and have no( seen above 
two kelts the whole season in the stake-nets.”—'! have not seen a single kelt in 
them all some seaaons/’— Kelts do not gunendly resettt to that particialar part of 
the shore,'* p. fig. Mr Shepherd declares, U&t^ during hiS survey of the river fish* 
irtg in 1809, during the stake-net process in the Tay, he has seen fhul firir taken in 
April, in the river fishing^ but in the stakesnets never but one,** p. lOK 

The station in the sea to uhich the kelts resort, yet remains to be dis- 
oovereiL Sir H. l>avy saysi,^ “ Salmon do not go fkr out to sea ?'* p. 140. 
How he has gaim^ this information does not Bppaar« Not surely from tho 
proprietotb of stake-nets on the seif-shore, for salmon seldom enter there, Imt 
from May to September ; — ^not surely from cod and haddoek fishers, for the 
bait 'wlilrii allurm these fish tempts not the salmon. William Beh thinks 
that the fifth that enter rirers from the sea ^ come*frnftm |Jie north,** (p. IKI*) ; 
the very pUce, we may add, whence the older natuiwHsts brou^t the her- 
rings. * 

To return to the we we compelled to record the ii^juries 

which it must sustain by the present ptactlbe of fishing. Mfr Halliday, In re- 
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tiopmeo 4.0 the ^oUl^noi (Ibr ttie •pi^iv7iiAg4>i9d» alb wnota froth the 8take4u>t 
g^viida) aabiaad in tiie winter and aprhig* saya, Wa have very sinmg xopea 
xhaile of old tiaily and with toi»d dmlea of hc^ ^refpe Jaabed to tte ({round- 
rapar of jbho net to^keep it down ; aottiotiaMS wo tio atapea to it to keep it to 
ih« hottofat and aonsatinoea wopait twocaatonotal ainkeKa* Uh ganendly In 
thoapring that wo require the helvieat wa^ta at the ixittom of the coble- 
neta, on account of iho river being heqyier or noreifUtt ofwatOi: at that season. 
If thousands of fish should breed in the liver^ Ikwonkl he iti^^KtfsiUlo fur spawn 
to come to perfection, where we are constantly fishing over them all the twenty-* 
four henyna with coble-iictff.*^^ They ususdljfisb Ae whole fetds In tbo river 
from top to bottom at pkasure, with ground^ropea tirilod along them p. 60. 
lie has aeen'^this process performed on the very {daces where ^ they use 
winches and capstans in the Tay $ by which/nesauB they add xpere woigbt 
to the bottom if they like-** Thou^ he nevef examined the river to deter- 
mine whether the eggs were actually removed, yet be deedaras, ^ 1 have seen 
the under tope of the net level down the spawning-bed ;** and he adds, witli 
force, ** You might just as soon haye a bed of onions to come to perfection (^is 
a spawning-bed), if a coble- net and rope was drugged oyer it, tearing up the 
mould twenty times luday ; 1 would take my chance of the one as soon as Hie 
other;** p4 66. lu* ^ 

{The period when the spawn evolves the fry, is stated by Mr liUle to Tie 
when the natursi warmth comes into tlie water in the month of March ; and 
they coutinud going down from that time until the first of May : sometimes 
1 have observ^ them going down till the month o£ June $ I have ssen some 
of them in the month of June, Imt they principally am out of the river early 
in May. The spawn fiocs not come into life 1 consider till March p. 115. 
Even with regard to the time of the rising from the gravel, he says, I 
have observe^ when we have early worm weather, the IVy come early ; and 
when we have a late spring, it is Inter before the fry rise from the gravel ; of 
course a great deal depends upon the season, but gcnendly they begin to rise 
about tbc beginning o( March, and they end about the middle of April in ri. 
Mng from the bed ;*’ p. 109. Mr llaliklay aays, ^ 1 think they generally come 
into life the end of March, or from about the tniddlo of 3£arcii to the end of 
it; but I do not think they come all into life exactly at one lime, but nearly so. 
Some of the fry a]ipear to be muclrjoigor than others, and 1 do not see tbo 
young firii so plentiful at the sides of the water at the first as after some 
p. 63. ijlir H. Pavy says, ^ It is stated thqt the eggs produce young luics in 
about Mx weeks,’* p. 145. a n opinion rendered nugatory by viewing in con- 
nection the general period of the spawning and the general period of the ap- 
pearance of the fSey» * ' 

There is very little salisfecAOiy isfbngatlon respecting the appearance of 
the fry at'the time of their evolution. Mr UtUe saya, ^ I never oaw them 
in that state, but 1 have often conversed with Other watoavkeepem on the sub- 
ject, who are pUcod upqn the upper branch qf the rivers, an4 they describe 
them very much in the same way that Mr Wifilsm ficott did when he was ex* . 
amined Ui the Xay oases that they rise from these gravoltheds Hke a erop of 
oaA or breardof grain, rising up all round the stones, in very great num- 
Ihirs. The tail epmes up first, and they willrcoine from these bids whli a pstt 
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«ruif P«>«lKmttMr M«d4r Ataud)ftp«d>kl,tlied«rtntMiimac. 

CMiffu4 ti9H)lwluKTy‘|(toiuaro|iei)ftimoirta»4»rti^^ 

The iMiogfe* flfllht II 7 Avitk UTth*})lu» to (iw Ml, b 

hf mnM'tiilmmti ■)! of #|i«ib Hneia tiu» poittenloM The %, fteod 
fi*on the aiMrtit flitd ti|»w ChnitlAeflmrfi or hehdn» tiMonifhiw h> ^ 

•nd«ft0rmtfdi|pm!«e4,iie^^ cfarthubMhiie<o, ih agrih^ 
water M tlw nuaighh*!^ th* idrets^with their luiadsegohiiah the 
thegr reeih the frUA where the tide ebbe eudflowe, where, She the hekt^KUch 
Arequcntlj^gDdewaettbeaittMtl^ th^ lethre to th^deepest pert.er the 
ehaBtaei,u^£tep]ieBrlhtli«ttnb Thete flkete were estabUshed upoe oelh by 
two cottpetent wltAeaeef in the Toy eaie» end th^ evldeiice ie teended in 
the Beparttp* h9> The flooded atate of the river ia meet fiiTOUteble fbi* th«ir 
Jeaeont, by auiiplying diqflii.-' of watagf oif the aheUowa or flmla. Hr Little 
aiyatW^eCobEeiheorBanniae^teflaheiyt and, in the year bSSO, in tlio 
fljwingfrftfaatyear, IcenrideredwelosbntorlyalltJbefryi thedryaprinfj <Ud 
not allow them to emne down the email rieerat they were eollected Intoliule 
pools, and the people in the country destroyed them s and in the end of that 
aeaMnofl830tbefl8hlngfeIloiFto42toi»i*' p. 127. 

The amenta deaoebd during the moatha of Mercb, April, May, and Junck 
Mr Holliday atatea, " From tl’# first time that I have observed them, about 
the end of March or beginning of April, they oomo down until about the Hith 
or ISth of May. I have aeen them in the ndddleof May* and aa late aa Juno, 
in a portieulariy diy season, when Uie river had not been flooded i" p. 03. Mr 
'Wllaun says, I think they conuneneo going down about tho end of A])rU, 
and finish going down about May p. 1 A James (Hme, in his doporition in 

the.Tay cane, ‘‘believes tliet tlie fry goes down the river in tbe month of 
April p. tf3> Mr IJttle declar^ that “they are i»rincipaUy out of the river 
early in May p. 11 A Mr Johnstone says, “ They have generally reaehed 
the sea In the month of May. Some reach It In June ; a few {” p. SA Whih^ 
the fry arc in tbe act of descending to the aea, they aro exposdd to many 
miM, at which tho flillowing are the most deatrucUve. 

A. Cctiejn»i»*—A'i these enginoel, according to the present practice, ai-e in 
active operation during the period pf Iho deacent of the fry to tbe aeu, we 
may eapect such stalcmeDtsaa the ibllowing. Mr Johnstone aaya, that amouta 
cannot poaa Through the coblemet, “i^therebe much dirt in it; and aometlniea, 
particularly when there is a number of thOm, they get irotHbide oh/ I n portieu&r 
vdum there, is aalmen in the pet, they prevent the fry fiwin gidng through so 
easily ; and the net k loose and not extended, mere eapedaily when near the 

*edge ofthewatar;’* p. 4A Mr HaUiday aaya, “ I have drog)^ a number of 
them on shore with thw eoble^ieta.'' 1 have dragged them ashore at tbe 
Howu'a Potd, on the Biver Appait ; in tlm Bridge Fool at the Bridge of An> 
nan, wfann the boya used to gather them up; and at the OU Mill Fool 1 have 
hai^ out a good many p. OA * 

B. Aav«a^H-At fliot one nd(^t auppoae that the atyler waa an ene. 

my df Vat frefale deatrucrivU pOwera. But it appaara to bo otherwiae in flict. 

,Mr Wlkon aay% “1 have oecn from my own window upwards of mventy 
or eiglrtypMpI«an(^iiigwitlua the distance of half « ndl* on the Tweed;” 
)s 1 A Mr HoBkhy dedarea, “ t have killed above twenty dozen with the 
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ifod in Aqf r fyit*''l!ilttl 0 mpl/ 1 havffiliOM twcntf iMr thirty 
doJMH hf fley» int'Axknn to Kewhy/ln hatf an 

1 i MA tfi ^ 4A6itloolit^ ]i»ilAt*l tiU hv^VdHI^ '** I bttfe known 
eiron aota ddUkott |(d aiullEtU^ 
igiogtAhiyArtn^ i * 

- « t btfftf tMM 

ddadlAthoWMimof IcSU^tr 

in thoimndaittAiiaf^bf tluMiaiiii^fa 

go dcmm^ hut ptofimMt by tho Sim mstoim tbe vlVtey trhidi Hbtijir cMd M get 
ovorr]»’4<Ml# 3Mr Rallldoy ofeiAtts ** I 

hia cMol In the intmuag at the IfMhy «iUl^ and taldng boaknttJlili out It; 
and t hate sOea gteat quantltleB Jt^^ing doad In the dam bahtod the ndB^wheol 
in the memtng; I hate also known the miBer iS fvX it a heak in the small 
aide-sluice, hy whldi means great qnanth&esr are deatvoyedin the night time, 
when they set the water of thewhed, throu^ the slda-dkiiee; there have 
been so many taken on some of the mills on tlm Annan, that semetimes they 
have ihd thdr jagS with them ; Ji. 07* The dam-dikea conduct the Iby, when 
coming down the water, in to the milUam, and when ni^t comes on they do not 
see, and they aesk their way down the dam, and so they go into the ndUer^a heck 
or badeet, and are all taken;*’ p. G7« Mr little edds, They are very de- 
structive to the fry *ivhcn theyicome down the river ; they take amaeing qnan- 
titiesas the fry go down ; in dry seasons, when the waters ere little, there is 
no other way frit the fry to get down the HtUe rivers than by going down 
the milldead ; in fiwt, they can tale all the fry that there are in the river at 
those mills* 1 have seen the water black in these mili-teads with fry, seeking 
down to the sea.*' ** I know they take the fry in Jrelaiid, and eure them like 
herrings jk 118. « 

D. j 80 rwterirt.^-Mr Little says, In Ireland the oeLfishery Is very hurtful 
<o the salmon frtherlos. The eels ore caught by weirs, set in the river frir ta- 
king the eels gOii^ down to the see; the eel-weirs are made of stake and 
wideer work, drawn together towards the centre^ and the net, which is Uko a 
bag, is hung at the centre ; the pro^ season of the eel-frshery is in the 
months of September, October, aod NovembOi, teikm the ewb mwffoioff thwn to 
Sks ssa ioopMonf but those who have eri-weirs piece thdr nOts Loathe river at 
the time the siilmon-fry are going d^wfr t they do this under the pretence of 
catching eels, but really to catch the saimon-Ay, which they catch and salt in 
some plaoes in grpat quantities p. 118. ^ 

It has been idleged that stake-nets hi estuaries and on the sea-shore are 
destructive to the salmon fry, and various questions are proposed by the Com- 
mittee, with the view of eliciting thd truth- The* answers and documents 
produced, however, demonstrate that there Is noWeven a vestifge of frmndetlon 
frwthieduuge^ The meshes of the stidM^netoaie too large t )0 detain nsnulut, as, 
Boeordiiig t 6 Mr Balllday, thiiy w» ** about three hmhee frmm Imot to k^ 
or twelve indies in the square p* f 0 . It has, however, been supposed, thet 

the meshes tuay beso dosed up by flosring weeds, a» to enable them to inter- 
rupt the,fry. But Mr HaUiday and othsr witaesSeB dedare^ ^ If the sea-« 
sreed woiw to dose the not, it would be bipte dowti« 1 have had die stakes 
broken, and the nets thrown down by theaea-Weed, whan the aeslies were not 
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M » n < w i<( liA nfm 

t^uUbtOmt ii0 iMf mMjUl 

t^ altd!** «** w hiw «i ^» » ft^»w >^ iW»4l>iwwBii 

|f^<k0 »*ti wi4 IM^wIhw <IH» #1 4 w| ! t w»i l ^ V w**3aiM><ii»><gMW>»d 
tiwMl'sv*7t$4e, Motlifrwte tte iMm 4l)ni» MK itennu 

iMay<<|ai><ti|IMy<rw^ it«4#Mdt]r4AtiwlwUW Ml* miS m 

0CftAitt JtiMMoM iln mitnAf 

Mf^Mff0lM««a»tliaf|^(n<rii««in«ntiii(Mlli>Ar%*iMjMm I^IM. 

Il|# M) AIM tiw ^d Sn^fDt' IM slilliiv of 4^ MiiliMMrtoi 
llHWW«qd<iMtioMM'dWMv»tiMo |li4)tti«074lo^»0»|l«q<Mni 

liio ^aoMutevo etalw>Mlt*Mn beocwMd* In i«|^|t«oiw M tl« Ith/, Mr 

J4h»4«cHH (tedweo, flwtt M “ nww** owr nowaM «n * >tdtOi#H« » 4a. ur 

liwpj^ooiittoriiyifaMaUtefaotaiMr ondUirx 

<midd not be thMe edAout bcAV *Mn inei ilt-^ fattpowililer P* 70> 
MrlitttJedeellUfee. ** 4.'irfiAe<Mt neSHHm jbtfunetbebseediiiriQdv nerdocw 
ildoibtagrtibeiMV'Bnf X iq^ fl^on be^bqg ettendod 

tlwae neti) and nevnr haviitg mo folmaa^Ay in tbem i** p, IMtr Mr 
Mnie, end Mr dbepberd, wbo ewrveyed tM etefcoonM* oo |n»foae).dwiiiig tlw 
<* To/ cwe»” never IbnM in my of Uiein eny ealmoibifity t p> 9%^ 'fbey 
are not even teken by lJie^lin«et«i,'|rbieh have namaUiaeifa, JAftetiOet 

«aty are the atake«eta Innocmt of the .olaq}e of oBl|phiiig the ftjt hat even 
the oobleaMt in the eatuary can do them no harm, aa tho(y are Myend ita 
reach in the deep water. Hence Mr IS»e and Mr Mu^herdt theogh flabing 
withaamnUineabfidnetmytftjMMi, toA in the eddy water and in the atrainn, 
ibond none after the fty had leadhed the tide* lb ^ . 

The period of the ntorn of the fly from the lAa, acenu not weli detennined I 
and on tiiia interesting eubioctalhe evidence ia very impeafrot. Mr WUaon 
aeoina to think that, as grUae, » they return again at the end of ^une and the 
commencement of Juiy.”x— ** Pethape from the end of d^une they wiV overage 
three ponnda, and at tbo end of Jtdy about fimr or ftve povndai’* p. lb 
HalUdayaaya* ••lthbik«edi''notieetbem again from the time they leave 
the river as Gy, until the neact year, early in the aliring, when they he^ to 
setnmto the rlvon young ealBum;”^. 97 * Mr little eapm Z cooaider that 
what we pill the fry that go dowp in the early {lartof the aenaen, if th^ are 
aUowed to go down to th* aea, tbiiy return the aame year ( and that we kill 
them from three to nine or ten pounde wd^i” p> 111. 

The vitnessM teem gonwatly to agree witlCthr pmmiUng ojUiilea, *• Tkat lie 
eofaimjMerAwlhfteki^dlMa oee rapidly dasree w’ ag la veAwi evisg to Meln- 
trmmg aearpUf^jiA" But the impertance which abould he atteobM to tbie 
avldenoe, WIU he eethnaUd diflhrently according to tba judgment of the reader. 
MrWlMta isHnmunlcateBaaHtdinantof the number of hom offish lUpped from 
dm Tweed, or rather frrthafint titirtP^nmOea from tia mouth* frm» the year irog 
wlfifift latli]BtaUewepami«atbevai 7 gmatfinctaati«nanrthefiahatiBe,di». 
JHHIlftttg* Ott Me seosMsf 'the yeans 1999 and 18ljy warefis bSSS to 9.861 boasst 
yet tf79 w«s to ITVT sa 9dB9 to lli965 baaoet and 1916 was to 1916 aa 9399 
to iLitl. The yeer 1908 is test than 1919* and 1909 tbaai919 or 1981, and 
bail' Utthhiipiar than IMfi or 186ft Theban of 'aahnon ptsndeua to 1816* eon. 
tataed diatoneBOf fisb, ainee tbet peclod{t«(ntainn9amI Ififitiitise. In ihfe 


85S Oh (he Sei^moH, 

udda the edoivatqpt of tlM 9i(||^Hi9iildbopd( or i^>«k If Mat A Ik 

andconAi^liAotaa^i^ 

imdiH!flvia»eH of ti^^Twwdy auM]#i it imjr im* to 

eKporttof8«(wii*.‘, MfB<n*^w>tMti««d1ijpott*(ir,fl|ion9htMAlMRi|ifto 
4ai9«M<d.l>a^n«l^«iitMtl«pt4«^ «ojqi» **, Jh IB14> 

1916, 1817,MidMia,Jt«a«itt(il«nUo !famr,,u^.A» jw** VWwwiMlior 

iiifiHlBr«i|]i iMt *><* ^ *<!■* •*"**< <?^ #* 

had nvntor M 7«ai9 lonxfaiTofy BvttjinMCMWiMtothttloiiMpqod'F 
■oiw lo«nMl»«4>f tlMio,diiii>gc»,l>e«^<*ftv«t>6iao(t^|f6^ «M)ri|mr»no» 
b«en «o«iMd,** p» 68. la vdineooe to tbe flriiciy to 1884^, of llrQ', twniimn)* 
wiili(lMcom^pni4ipgpalo4iolBB3t>*«*<V>f ** 1 IMtaro iii»t tfaM MOina Ifamf, 

UBaflM6riiO«ngiitlotheTB7,U 7«t,tl»nlaatMuan,*’p.S8. Tbm t* « atat^. 

P Ufipt givan bf Mr Llttla, of tM fdativa pro^aca ofallia frutt fiabecteai'ft^ tlia 
yaar 1808 to 16>9t weihallglTCa&w exatnj^ofiotan’flaof (OB yaam. Vte 
yaoduoa in tool of 8|ih waa at tfia Bann in IBOB and 1618, aa 76 to 70 1 in 1809 
to 1819, « 80 to 88 1 in 1618 to 1878, aa 85 to 81 ; in 1813 to 1883, aid7 to 58. 
In tha Bwh fiataiiy, 1808 ia to 1818, as 16 to 18 ; 1808 to 1819, a# 0 to 18 ; in 
1818 to 1888, as 8 to 8 1 and in 1813 to 1888, as 7 to Id; in tita BoylSMlBOS la 
to 1818 as 87 to Ml 1809 to 1819 at 86 to 58| 1818 to 1888; as 48 tp 57 1 1813 
to 1683, aa 35 to tKlm-^xUientt, p% 106. Tbe staBmaota, than, wbkb bara Men 
at eahitdting tl|pinemulng acatdty of aabnon, may ba regarded aa entlra 
ftauraa, nor ahalt wa find, that the cohu* utaipttd conaiituta any hatter fnoef, 
Theaa may be radiirad to tha fbllowing. 

1, PMeM>ty.>-Tbe quantity of fish caqi^it by poschen; camtot ba aacets 
tainrd in a a^tasfiMtory manner; but tbe following tbzow conaidetabW 
li ght. Ml the anlycet. Mr 'BTilson dedares, that “ tbe number of taken lA 

..i^Ma «ltno la immeuee.** “ 1 suppose many tmusands bare been taken out of 
the Tweed thia leat winter.— ** Tbe last winter the baUiSa took upwardapf 
eighty nets out oftbc rim in clesewtinin It has inmoascri rory much within 
tbe last three years.*’ ** Tbe winters have been vciy mild, and they can per. 
fimn those operations murb earicrin mild weather tiian when there is froet 
and snow on tbe grennd, and there are more mf>n out of employment p. 11. 
Jamea OQlies deolawe, “ In the year 1880, 1 aaw 850 sabnou lying in one cel. 
lar in Perth, in the month of S^tember;” p. 135. ** X haro seop iviwarda of 
a hundred killed in one ni^t t” p.136. Xh refiareoce to the Tweed, ho si^s, 
u My brother killed in one night 400 of eolmon and grilsea and upwarda, at 
onehaw]ing>placei” p. 188. ^4 he adds in re&ronoe to the facility of< aide, 
** I never £nml any d^culty Sir any, that X got4 1 alwi^a fbiind a eery ready 
market fbr them p. 135. dnd as to the buyers he says; ** They had gene* 
rally people that toi^ titm and kipperod them, uring sSlt-petxe tp make them 
red, and sent them firom Perth to £dinbus||^ and Ohmgow j” p. 188. The 
evidence indeed in this iieport, indkstes those poaching opamtions to be car. 
Tkd on both nlf^t oi>d day,occaidonal(y under the very wii>dpw)i of the Imusee 
of our nobility, tbe Castles of Dnplin and B^nfauns, tbe Palace of Scoon. 

'Whore this powdiinif hsa been prevented, as it saems to hnv o been dews in the 
May at Bakina, Mr little deriues, ‘‘Xconrider that tfae^ bad no protection ibr 
wnneyeoyspreviouito 1818; by thatproteeti9%ithaaijiMmBomalxtoostoaa 
broiwoftixty tonsin a season}” p. 108. ThestfOac witneaaadds^ o^heDubhn 



and on iha S^dmon^Pishefies. , $tl$ 

U Ju^ 

at atxyseeaon^^tlieydiir;^ |ull(b iltf tihelib fiicta 
in ii«>nEioitiiofi» that ^ tlitf hoyiWn ihdheH^a^ attd Cite Tx%A MltaAot, 
ere nnnA Ide pnOtikite tfum lbtf«Da4y» 14|k),1itie ^teeder>Aii& Aateimiae^ 

But if ve bdk^'e iltie opinion of in reffarencij to the Sofm^y to tie 

true^ tML ettend ilt» as impported by iixet preceding evidence, to dll tte ether 
gesoft HiheHefli, ^ t tielleA t cen ft^v^ Aom the /leiikra in eAhtod in ^ iie^jh*^ 
bonrhood of the Solway IMUi, that there were more killed in these nets by 
pbichers, doting the winter seascm'of lost yekr, then was hfiled during ihb pro- 
per seatoh Sir Idllhig sahnon;*^ tlien most we eondude, that salmon are as 
abundant as ever, but poachers now o^Joy a greater afaems than fbnherly, to 
the injdiy of the legal Ssher. 

0. jefalwwier»»--TbiS pa^ of the evidence asstunos three veiy diSurent as- 
pects. The river fithtties afe said to have decreased, in consequence of the 
operation of the stake-nets in the estuaries and on the shore. The evidence 
on this suhloct exciuedvely refers to the Murray ]^rith, and tho iMth of Tay. 
In xelbrence to the Tweed, the decrease cannot be owing to stake-nets, for 
there they do not exist, (Mr Wilson says ^ Never; there is not a stake-net 
within fifty miles of the Tweed p. 12.) ; but the other supposed causes of 
decrease which exist there, ^ikewi^ prevail elsewhere. In reference to the 
Benuly, Mr Wilson declares, that ^it has decreased coacdderably,** owing to 

the Stake-nets and jitos in the Murray Frith ;** p. 16. With these stakevnef a 
he acknowledges hiniscdf veiy little acquainted, and ignorant of the breadth of 
the ftith where they are placed, or of the quantity of fish which are caught in 
them. The evidence of Uie deeretue is of a very j^ublM character. ^ I have 
seen in the books 7000 salmon taken In the Beauly, and I have seen only 1500 
or 1000 in a year.” But, in refdtcnce to the quantity taken last year, he says, 
I thkik botween 53000 and 9000 salmon, and about 6000 grilse.” Even the 
rent in 1814 u os increased to I- 50a-year. STis uncle, the lessee, in r^gaiUTto 
the concern, lias ^ not a ver> material interest, for liovat would tako the fish- 
ery of his hand when he pleases.” Lovat, last year, gave an abatement of 20 
per cent., and the lessee is to pay a share of the expence of a law-suit against 
the owners of the btake-nets.” Mr Berry is the only tenant of the Hver ; ho 
sends Msaown fishomien, that luc employedin the summer, to protect the 
river in winter p. 10-18. ^ 

Not more saiis&ctory Is the dvideuce to prove the destructive tendency 
of theutake-nets on the river-fithing In the Tay. The general decrease of the 
Tay is distinctly avowed by Mr Bell ; and, whiUr he admits the destruction 
occudoned by poachings and killing fry, he seems inclined to rcBsr the evil 
chieHy to ih 0 sreeffow ef sfokc-ncftr, formexly in the estuary, and now* only on 
the sed-shore. When the staSe-nets were erected in the hrith, i% is here assert- 
ed that the river hshedes fhlloif im^uantity ; that when tbeto went removed, 
the river Bsheries increased. Ko evidence, uufertunatdy, Is produced to con- 
finb this statement. And it may be mentioned, as a singular carcumstanco, 
that, in the process bolbre the Court of Sesston, the piuof of thedeevuM of the 
river OdheriM was ccgOideredlSy several of the as too imperfect to war- 

rant sqch an imbrence, and bjf pone as amounting to demonstration. The 
evidened ibr the injury sustained at present by the sea-shore stake-xiefs, 
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amounts to tooHiinBfi HuHiloi FMMidlbst. eoCMeitU tlA ottko««ots set up ut 
Montvoso sviiliooBiiso dooiooi# in tho gmi tMy 

of el«o fi4k lilsst oostfoiitiio Iwt bo k^pionuit ofHho 

dlstsmeo of not# tein (ho To^r t yal he UXiayi^ ttuqr ate desuruotlvesi 
hecauooy bk4ls 8sh eoihe .flrohi M iQ#rtih.fO^ MtrBell 

conridofetiittolste ahoito cSf tM FeMiatVSl^^ wmdd hUOih tbo 

Ta|FlhMMW(lV09» tn tiM i4ahoee of 
BOtoirh'^Wih^ pfOiimtadnnthSdinehMcei^of «hot^ 
the h)r the stake-notsi Butlta|i|iettt« thftt Utd Qnj^oflshw 

ingfbeibtOthomett^ eitheli^ in on estola^ 

was03OOO^aiiattat1itistmn^hetwOen«e8d(msnd^89^ In thointeevdl, ft 
hasboenaskiwiuiieiOOOt piM Mr Us^Ukhiy dedaxeSy «« llVlien T 
to the Toy, the rents of the n^ier fisheries traf thc&i id)obt id 4000^^ 
fiir flfiteen ^ the principal fisheries $ and dtning the tinie of the stoke^nets In 
the Ti^, twelve of these fishings tented fbr above dOOOO fiterling ]fer anhdm ’* 
In veftiencd to the cause of the reduction in l^nld Gray^S {shifigs, he slates, 
^ Becsuse the upper fishers had joined together, and fished them jdntly ; be- 
fore that, there waa a eeparariOh of Oompanies at Perth, but Mr Bell aind Mr 
nidhordSbA^a people fished their Oahinga together as one company ; after that, 
there sraa nobody there to oppose them ; beforJ* that time Mr Bell and Mr 
Richaxdsoh Were two opposite compatiieaf* Ih JL 

The evidence of a dcxixeaae in the Frith of Toy firomthe oMiHon t^wktks* 
netMf ia of a more unequivocal kind. Mr Halliday atatee, that the total pro- 
duce of the Tay when the siake-Aets were ui operation, amounted to between 
60,tHKl and fiP,ODO aaltiidn 9 and he says, ** 1 do not believe the Tay has piia- 
duced, since the diacentihoance of the stakp-nets, more than fhim fid, 000 to 
28,000 or fiO^OOOs^ p» 71- bfr Johnstone aayh, ^ Some of the properties riiat 
pr^uced 2000 or 3000 salmon, and even 4000 a-year, are now not fished at 
aiPf** p« 42* Belbre the use of atoke-neta, he says that the nver fisheries pro- 
duced annqtdly about 3^000 salmon, and the filth fisheries about 4000 ; hut 
that, by the use of stake-nets, the frith fishery rose to 30,000. It follows 
that, shyGh 1812, 20,000 salmoh, borides grilses, have annually been lost to the 
public* 

The {hersoas in the produce of the fisheries in those plaoos where stake- 
nets have beep erected, is equally manilebt. Mr Jcjbpstone says, 1 have 
caught ahov^ OOO salmon and In one oiake^notit and at one Amo, fiir ftom 
any rivers** p- 47 - ** We l^e oraj^i kbousinds gridg aWay ^hm^tha near, 
est river, the Ftedhornr IntheEribat Mtunettniij^ Mr UalHday 
declares, that hgfi he 40 atalo^ae^ be would lose fintf-or five hupflmd fish 
every year; 78 . He aqya of one in the Forth, ^ I &ij[ik the first ^da after 
it was put up, we had about twenty-dl(|ht or twenty-nine salmon and grilses 
initi"p.dr7* * s * ‘ * 

3. fnmmm qf aiwlimUeedia 

graiupuana* lA1«fisu^1otlbesall^Mr0obnstriAaaay4,^lhavuofi^ 
cd botw^ fifty a^ riwiy aeab timt hp a fit^e my houaq summer pfid 
wintei. * tfhat they feed on ffie salpion is aaceriauini ^ t have seen them 
chaaii^, catchihg, and arith^them ;** p.47- ^Ifia^edbaef- 

red ftom sixty to cb^tyaeals In onO flocks end X have seen throe or Four flbeks 



within jmjrViAW at QnhAH^i" ft 74 , ¥t h/frftmmn aiiAaMilt*k*alanv 
tfifibt 0di ia the enuna of twe hnntV'Mifl • hfUif |h 71^ The gtattipMWa *1^ 
liearin Ag/S^t at)4 ooi)U«iM» tiM dotober.. Thtgrgfti^andAnni «)th the iUiei 
■* TJmp ap» aoive himdio^H" p. 474 HaEWiqrfii^ ** I kfetit mm M 
ln^^s|hnont^tlleoll«a■fgjh (gcmgam mp «o oidled In tho 

Tajr) aa n^nmo tfould 7^ t In nabtamnio tha^wati^of mUsoh wRf 

aumadhir thwieniawnwl1a> ha aa7a> j* X luiva«#anthmqg||it tJbt 
finnra* ftea thnea tnath than att the fialMtnMn of the Ulgni*' $itWMi Che 
reiheral of the «Nc4«atft ihaae depiwdatmlHtyatiuieeoaaAi p. 47. 74* 'Mt 
little etatca, ttaht'theie an Smr atiehi hi the BAimy (whata jUtara ace MteL 
neU)» hut Uilit they an nuniMllKvna in The gratnfnaeC awhteUtbe 

■ea.ooa8ta anuud 8ratlatvl>aDd Ixelend. It ia indeed prohahlot thaCt in the 
United Kingdoni Saae, ipwifNiaea derour many mere oahnan than thelnha* 
bitanta. *' < « * 

4 . ^uUUmitm tfUm J^en^Mr Hailiday layai Suoe Uie landa have been 
80 much droned, tin rireta'AUin lo SiBt,tbat fish cannot get up to the Vitktr 
parU of tho tivor ao ftee)/ aa tomerly,** p, 8S ; and Mjr little aaya, ** I con* 
aider that the draining of the land iU Scotland has bem aa infiariouB to the 
fidungs oa the Uiuetng of it Fonnerly the a w a ll aratent in eonaequutca of 
the rains reinainitig long in tbcThuid and in the marah e s. wen aiangtt of time 
in lidng and fidling ; now they get up eery za|wUy, apd &U very hapidiy. 
'rhe sahnou, when they ge up thoae little rivers to breed, deposit the apawn ; 
and, at a aeaaon of the year when tho sjiaini ou^t to rise fium tho gnvel, it 
is 1^ dry }** jv li?* These renwriu can only apply to the lowesand slimllor 
streams bf opr estuaries windi tlow throu^ the cultivetod dictrictn inrignIS* 
cant as salmon breeden, bpt an inapplicable to t^a higher Inand^ of Air 
prinripsl riven, which an Ibd by tho mountaina What dioinago has triten 
place in the Oiomimnu, the Lammenuuirs, or the Cheviota 9 ' 

Having thus stated tlie facts ip the natural histoiy of the saU 
mou detailed in this Repoft» and the evi}s prevailing in our 
fisheries, it is time to advert to the efutnges in our fishing gya* 
tem whiriiesecni to be reqoirite.^ 

1 . Chit fhne.— l^ha evidence contained in this BepoH; dc- 
monstiftcs the inexpediency of,, permittiihi, the firiiiiig<«eason in 
river* to eotnnience before the lat of Hay. In April, the 
are decteendiogiiJi,** tens of thousands,** and must be de- 
stro^eil by the cohlemet injg;reat quantities, if pse^ ai all. OThe 
siae of the mesh cannot prevent |his destruction, tince it beopmos 
oblique vhUe dnewir^ on diort, and the net pasass into folds, 
fiatftiie fiiy axe not the only tutibreb.^ 7)16 ^Ue ate likewise* 
captured i and as the Jhmakk tishally i&We^ at this period, 
thdir 4 eath must be uoavdldi^}]^ £lven ia May, hdth fty and 
kelts may be destroyed, but the quantity would beat but a small 
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pn)|iortioii to th«i6 ^ 

fisfaloffiMNKm nboold tertoiOAte cq ilii l«t of A|tgu«t. This !• 
the oiotytfvtrW the red 6th) ov,fhow tmiAf te^wwn* be|^ to 
hwitoMtil w mow^ The oondhioa of tlio i£ven> ui*xefc9c«u» to 
6oo6ih voryioi^ in eeaaoinsy the $a&6n0m«moa elpuhi be 

vathee ptn^ tbiOt Utey to aeeure ’edMif* aa etotideot euppljr of 
hr^et$t>ff JHei, Were it not fiar the jMMr of the river propcio* 
ton, •trengtbened by their veeM ridlktiy the Ii^ghiUitUTe ihould 
pr^aene nUJidd^ge in riversy as the fafrbcdiiig«<grouBd dT salmcMi, 
where the fish eacoute the duties of partusition) and where the 
young are hatched) but whose at presenl rite mother is surprised 
and token in her Weakness, and her pdigeuy meet an untimriy 

h. . ■ 

In eetueariesy mid on the edMhorey fishing may he practised at 
cM aetuonty as in such situations neither red fish) kelts, nor fry, 
are found. But there is one objectiqp to this freedom, warrant* 
ed by* the habits of the firii. 

The fishing>seasiin should be(^n and end, in all parts of the 
kingdotu, mt #fte eame day. It is true, that the condition of the 
fish varies with the seasons, in difierent rivers, and in different 
parts of the same ri'^er. But no law could accommodate itself 
to these variable oiicumstanccs. Eaperience here points out the 
remedy, having established the nature of the disease. Unless 
there ^ one tima^ poadting will prevai] in the dne riverey aud 
the produce will, in the market, compete with the fish from the 
open rivers. No statute could prevent this smuggling. 

II. Mktaldiehment ^Siake-nele w» Eatuariesy mtd on the Sea» 
ahan**i*It has been demonstrat^'in this Jlcptnt, that'stako.ncts 
do Mot injure the Jf^y and do not capture red firii or kelts. 
Thsy are tlie only effliifieint engine in estuaries and the sqa^sliore 
(but JBtxnp riicii' natm not more so than the oobi! 0 >net in rivers), 
and greatly increase the value of the fisheries at those stations. 
They do not injure the river41shmgy, because they, catch fish 
not inclined to enter rivers, an l at a season when riie civ<srs 
are in an unfit state to recrive them. They eaptute the fish 
whiefa would, otherwise firil a litey to seals and grampuses and 
they serve to teduee the numbeta of these depredators. They 
are utefiil in the estuaries^ to riie 4dp{»og as marks, fiO. 79. 
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Km. 126.) ; tbey'tMBupft^ tncmy hands, {pp. 51. <80. 128.) ; they 
«Hlucate expert n^amen, (pp. .51. 81. 104.) >> , 

* Sir H. l^vy assunauig (thcnigh destroyed in the evidence) 
tliat aalmoB bdong in fact to the lirec in whidi they wane spawn- 
ed, afihot a particular river, and aiwi^s tetutn to it, declares, 
** At. th^ old law‘o£ the countiy vaa framed upon-this principle, 
»alinon41eherier never, having been coondered as belonging to 
the oo/ut, all stake-nets should be.abblished, as they enable per- 
sons having no interest in the river to cut off iJmost entire- 
ly the supply of dsl);^ p. 145. Without entering into the 
r.ithcr ringular dispute in politiqid economy,— .whether Britisli 
subjects should be fed with salmon, or the preference given to 
seals and grampus^,— we shall rather advert to the law and tlie 
reason, as laid down by the latter, in reference to stake-nets. Had 
Sir Humphry Davy ever rxambud the old law on the subject, he 
never could have risked such % groundless assertion. In Magna 
Charta, he will find diese words: ‘‘Oranes IndcUi (vears, or stdke- 
ncts. Coke and Court of Scs^on) depouantur de cetero penitus 
{ler Tliamcriam et Medweyain,et per totam Angliain,»i«»pcrcotr- 
tcram maris."" He will find in 9th Henry III. c. 23. ** All wears 
from henceforth shall be utterly put down b}f Thames and Med- 
way, and through all England# hut onljf hy the sca-oMutsT' And 
in 12th Edward IV. c. 7. that all kidels by Thames and Med- 
way, and tlmiugbout the realm of X'ngland, should be taken 
away (sinoun per les coaster dd mear) savittg by the seoJ/anks.** 
In the statute of Rdbert I. of Scotland, 1318^ e. 12. every tiling 
in reference to wears or fixtures applies to these, ** in aquis nbi 
ni.arc fluit ew ruBuit or, as it 'i^ expressed in the act 1424, 
<*.11. of King James 1. ** in Jiresche waUerts f)uhar the sea fiUis 
and ebbs^" . It hence appears, in oppositi^ . to Sir Humphry 
l)avy'’s statement, 'that stake-nets, or en£ *jeA snnilar to stake* 
nets, veers permitted on the sea-coast by the eld law qf Ike coun- 
try, though prohibited elscwjioro. The reason given* that, by 
btakc-nots, persems having no inte^st in the salmon, cut off the 
supply Irom the river heritors, to whom in fact they belong, will 
1 k‘ found equally untenable. Let us see to what concluskm 
it would naturally load us. If stakooiet fishings, in estu- 
aries and on the shore, should *be abolished, beeauae fish are 
laki'ii in these* which belong to' the place in which 'they vere 
\OI.. MT. no. Q+t ATRIl. 18*2-5 
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spawned,” then no fishings should be alfbwed, even in a river, 
below the lowest spawungjbrd, such or I^ord Gray's, where 
there it no q)awning<|;roiind. Again, upon the same principle, * 
no fishing dionld be aOowe^ even at the lowest spawning>foid, 
liecause the ptoprietor may capture fisli th^ in which he has 
no haterest, which were not spal^ned on his ground, but whicli 
in fact belong to a higher ford. Hence, the Town of Perth 
dwuld not be permitted to fish their fords, least tlu^ catdi (as 
they would do) salmon belonging to the spawning'.fordB of bis 
Grace of Atbole. The proprietor the uppermost spaterung- 
Jbrd is alone safe from this objection (tliough a straggler from a 
lower ford would occasionally find its way into his net), and 
shordd he (he only ^her in tiie river ,— conclusion which the 
deservedly celebrated individual did not prolmbly anticipate. It 
seems necessary to speak freely, lest the influence of name 
should give currency to mistake, r 

The detemination of the staiions where stake-nets may with 
propriety be erected, near the mouths of rivers, seems not as yet 
to have occufned much of the attention of the Committee. Mr 
Little, indeed, is the only witness who delivers bis ojnnion on 
the subject. He i&sumcs, as had been proven in tlie Tay ca.se 
by that acute engineer Mr Jardinc, that the river ends at tliat 
point in the head of a frith where the sea is continually ebbing 
or flowing, or, to speak jiloinly, at lom-msler marh ; and he 
says, above that place, or within half a mile from it, down the 
cstuaiy, or along the coast, no stake-nets should be allowed 
p. 1S3. Tills point, we may observe, must vary more or less 
in diflerent rivers, from the pihan level of the uedAn, according 
to the siac of die aperture or mouth of the estuary througii 
which the tide emKxs aud retires, and the quantity, of water 
in the river opposed to it. A slight diflei'cnce must likewise 
{ircvail between Uic low-water of springriidcs and of neap-tides, 
though Mr Jardiue has proven, that the horizontal lines repre- 
senting Uiese gradually apjK'Qximate in retiring from Ui£ mouth 
of an estuary to its head. But these diflerenccs do not prrhajis 
deserve any very serious consideration. Indeed, we see no ob- 
jection *to die use of stake-nets every where bcbm this point. 
The fry and the belts would qot be taken by them, and as the 
clianuel of stream would be clear, no flsh intent on ascending 
t would he prevented. , But it does not appear u|)on what prin- 
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ci|>l« Mr Little wishes to have hadf a mile, any mone than ton 
niilea, kq>t clear of stako^nets. No two rivers are oliksK The 
Imff mUe would have very dilFeront pomtrotjn those rivers which 
have intetrVcFBing estuaricS) and in such as enter the sea'direotly. 
The Spey and the Tweed would be {daeed in different esreum* 
stances from the Tay and die Forth. Beudes, by sudt a riile, 
the proprietor of a small stream jgining the sea directly^ would 
have it in his power to injure the property of his neighbours^ 
through an extent of a mile of coast, by prevennng the erection 
of stake-nets, and probably in the only bay or spot f<x twenty 
miles where they could conveniently be placed* We again re- 
peat, that stake-nets could do no injury to fry and foul fish, if not 
erected in rivers or friths higher than low-water mark. Above 
this {Knot, the net and coble is an efllcient engine ; bdow this 
point it poBMsses but feeble powers. Above diis pcant, the 
stakc-nct would interfere with the channel or stream ; below this 
point, it could only capture fish floating with the tide. Propridtors 
would thus be able to avail themselves of the natural advantages 
of thrir respeedve estates, without Injury to others. • 

3. Removed of Obstmetions.-^'U ndor this head, the condition 
of dam-dikes deserves the consideration df the Legiriature. 
Openings should be made, thittugb which the water may flow at 
stated periods, so os to allow of the ascent of red fish, and the 
dcbccnt of kelts and fry to the sea; p. 119. In reference to the 
destruedon of fry at mills, ths following recommendation by Mr 
Halliday merits considentdon : ** Pladmg a heck across the nar- 
row part of the dam, and making a sluice through the dam- 
dike, at the*uppcr ride of the he^k, would allow the fry to pass 
down the sluice into the bed of the river ,juid the heck would 
prevent tbe’fiy filing down the mill-dam.^j^** If die heck was 
properly constructed, by placing it riantiug,\he under part of 
it incl iiiing lip the water, and the upper part of it down, it would 
raise all the to the surfarse of the water ;** p. 67. No wicker- 
work, or any rimilar obstruction^ shtnild be allowed to remiun 
on stake-nets or cruives during the dose season. The river 
should bo free. 

4. PuniehmetitqfPonchere.-^'M.aay lavra occur in the statulc- 
Ixiok on this subject, but they aeem to be inapplicable. Hence, 
even the appointment of water-bailifi's is not succemful in pre- 

A a 9 
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serving the fidieties during the close season. Mr Wilson says, 
“ at very tinae wc are expending about L. dOO Oryear for 
the pniteiption of Uiu. Tweed, and to very little purpose p. 11- 
Premiums should be ojfferedtto encourage tisbers to destroy seals, 
grampuspb, and even porpmses, as the latter probably devour 
the fiy. *' 

Judging from the evidence contained in this Report, wc have 
no hesitstion in asserting, that were tAe GmAtt of close time deter- 
mined hjf tite habits of’ ike ^take-nets erecUnl in suitable sta- 

tions, obstructions removed, and poaching cliecked, our rivers 
and riiores may be made to yield four times more salmon than 
they do at present, and the iuctnasc the breed be promoted. 
Wc trust the Committee will resume its labours tliia session of 
Parliament ; and, should the results be as interesting as the 
present Repbrt, wc may feel disposed to lay a digest of the evU 
deuce again before our rcadms. * 

Feb. 17. 1*886. 
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Anx-lXVIII.— on the Compusit'um qf the Anctent 
Ear&ion VaaeSf commonly hnonon by the name ofEtrusca/n. 
Bead before the Iloyat Society of Gottingen. By Profes- 
sor Hausuann.— '(Translated from the Ladn *). 

The ancient painted vases, diiefly dug up in many districts 
of Liower Italy, have excited much interest among the learned 
and the admirers of ancient* art. While the elegance and di- 
verrity of tlieir form^ together with the ringularity and Imldnuss 
oi tlirir figures, dmght the eye of die briio),der, the variety of 
design and subject in the paintings with which they ore deco- 
rated, equally conduce to the illustration of mytbefiogy, history 
and ancient art. The investigation of these paintings has al- 
ready contributed in no smalk degree to improve our knowledge 
of antiquity ; nor has the imitation of the forms of tliose vases 
been less a source of profit as applied to the art of pottery. 


* A co|iy of thU iiiterciting memoir^ publuhed by tlip Rojul Society of (><>(> 
iingutu MUb 'sent l>y the Author fur iiibcrlion in the JourbuL 
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I'hc faunoufc Wedgwo^d-ware owes its celebrity as mudi to the 
siK'ccssful iinitaiion of the ibrmk those vases as to the dijcel- 
lencc of its material. In like manner, the beautiful ornaments 
ol)M:rved upon these vases, have^ in our times, been transfbrred 
to the subjects of many otiier arts ; and have been employed fox 
tho decoration of buildings, rogms, furniture, articles of dress, 
and other works of luxury ; insomuch, that antique forms have 
Itccome so common in modem art, that thrir ori^ has been 
nearly forgotten. Although andmt art haS, in thb manner, 
made its way into the shops of potters and othew artifioeni, and 
even into our drawing-rooms, yet the sdentific study of tedinn- 
logy, and the history of the meehanical and chemical arts, have 
hitherto been little advanced by the investigation of those an- 
cient vases. In the writings of the ancients we scarcely find 
any passages in which {XMitive ^mmtion is made of them ; and 
none, in so for stb I know, where their oompoation is spoken of. 
This point, therefore, can ohly be a&certuned by an accu^te 
examination of the vases themselves: During a^ourney which 
I made last year through Italy, I had opportunities of exa- 
mining the splendid collections of those vases which adorn tho 
museums of Florence, Rome, and Naples.^ The pleasure de- 
rived from this investigation was murii augmented by some 
ob8crvation«> which it suggested to me regarding thrir com- 
potition. The little that I have learned with regard to this 
subject, rither during my journey or from subsequent observa- 
tions and experiments, I shall endeavour to expose in the fol- 
lowing essay. • 

Sect. 1. the Vases, commonly cdOei Etruscan, in general. 
—We shali confine ourselves to the va^ commonly called. 
Etruscan^ altliough the greater part of tbeilt are not of Etrue. 
can but of Grecian oiigin. Tbe^. cdcbrated'RTnlr/inufm was 
the first who refined the opinion chiefly supported by Gorius 
and Buonarotti, that these painted vases of pottery-ware hod 
been manufactured in ancient Etitiria *. But although it can- 
not be demed that the greatest quantity of vases lias been dug 
lip in those parts of Italy and Sicily whidi Were formerly inha- 


* GeMhiebto dcr fElnst, p. 193. et seq. 
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bited by the Greeks, nor that the style svf thdr pdntings and 
their inscriptions sufl^ently demonstrate their Grecian origin ; 
yet tttis probable, that tlie art of fabricating punted vessels of 
eartlienwtTurc was not confined to that portion of Italy, but al- 
ito eiftcnded to other district^, since, in many places remote from 
it, vases of the same general (It^ription have been dug up, 
which, however, possess so mudi diversity of character, with re- 
gard to their forms and jMiintings, os to induce the inference, 
that they had not been transmitted to those parts by commerce. 
Nor was this art confined to ancient Italy alone, but was also 
{wactised in Greece *, and thence madv iti< way into sqme of the 
ndghbouring districts of Ponths The painted vases found 
in these countries are essentially the sunc as tliosc discovered in 
Italy. 

The vases (bund in ihfiercnt parts and situations of Italy differ 
more or less from cadi other, both. with yespecS* to the quality 
(d* thdr material, and to the workmanship and style of painting ; 
the cause of which dificrence is to lx» sought for in the different 
natural qualities of the materials, or in a different degree of p^ftt 
fection in the art. For the art'of forming vases of pottery-w(|lmi 
and of ornamenting them with printings, may not only have Mt- 
isted in various degrees of perfection in different places at the 
same time, but tlie state of this art hod also, without doubt, 
been vciy different at different periods. And not only hari^ 
earthen vases of very different degrees of fineness been mdMi- 
foctured at the same time and in the same places, but also ji^n 
vases, without any paintings, in all other essential respects agwee- 
ing with the printed ones, and destined for the «same general 
purposes. ' 

Of the pointedi^rthen voscs, dug up in diffemit parts of 

Italy, those founj^inXiOwer Italy uid Sicily 'are the &iest. The 

best of all, however, are those found at .Volin, both in respect' to 

the excdlcnoc of their materials, and the elegance of their forms, 

together with the beauty of the puntings and the lustre of their 

vamish-like coating. Many of them are so perfectly preserved, 

# 

* ClarkQ*s Travels, voL iv.—* Walpole Memoirs. 2d Kdil«-c-Antiq. of Athens, 

p. S22«***Bftter’« Vorhalle EuropSischcr Vd'lfcergetchichten von jlerodotaf, p* 232. 

^ Bitter, as above, p. 231. * 
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that you loight imagiije them newly made. Next to the Nola 
vaeeB, are those of Locria and Argentum. Many vases Imvc 
alw) been found near Pestum* the andent Capua (now S. Ma» 
ria di Capua)t Sancta Agatha Sothorum, Trebbia^ Averse, 
A veils, Torenturo, and in some other {daces of ApuiiOf and of 
tho Neapolitan provinee named JlbrusaOf the greater number oi* 
width arc remarkable for their beauty. Of late years, vases 
have also been dug up in the vicinity of the dties of Anffi and 
Pomarico in Catabrla*. The largest and best collection of vases, 
luund in these and other places of Lowi^r Italy and Sicily, ar- 
ranged most elegantly and, in the best order, is prescn’cd in tlie 
Itoyal Museum of Naples; this collection has, of late, been much 
enlarged by the purchase of tlie extenuve one made at Nola, be- 
longing to the family of Vizen^no. Of the private collections at 
Naples, the most remarkable is that of the Archbishop of Ta- 
rentuiu, which is preserved at his seat near Poftiei, elegantly 
adorned with the choicest wofksof ancient and modern art; and 
what renders this collecUoii still more deserving of attention is, 
that it ib illustrated by a learned description drown up by its 
accomplibhed proprietor himself. A great number of vases, dug 
up ill Lower ltdy, have also been deposited in die Vatican 
Library at Rome, and the public Museum o} Florence. 

In the middle part of Italy *piunted vases have been found 
mucli more rarely. In some places of aiicicut Etruria, as iiir 
example, near Voltena and the cities of Chiusiy ViterbOy and Cor- 
netOy a few were formerly dug up, some of which arc prescrvcHj 
in the Florentine Mubcum 'f. The true Etruscan vases may 
be dibtinguishi'd from others by the inferior (quality of their ma- 
terials, by (Tic dulnesb of their coating, but especially by the 
greater rudencbs of their forms and paintia|r, as well as cer- 
tain characters of.tho representations pccuVar to the ancient 
Etruscan art j:. Theee differences may be vo'y clearly seen in 

* MiUingCD) Peinture& anu et in4ds <jie Vfu«es Grec», p. vli. ^ 

f Fea ad tFinkelmanuumj t. L p. in Soeitiger^a work, entitled 

GttechUcke P’liaengeindlget 1. ii. p. 6. i?0.«-»-Pe!ntarc8 de vases antiguea vulgairemcnt 
ap)iol148 Etrusques, gravies par A« CUnar $ accoxnp. d’Ezplicasions par A, Le Mll- 
hn. 180S. voU t» p. 6* note 34# « * 

Lanti do vasi antichadipuiti, soTgarinente chlamau Etruioht Diaeertafeioni 
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the Fkniintine Collection) where authen^ Etruscap voieb an 
placed hi the same apartment with others of Grecian origin. In 
the great collection at Naples, I was shown only a single muti- 
lated tici^ Etruscan vase. ' ** 

No vestiges of ancient painted vases have, in so tiur as I know, 
been found in Italy to the north of the Appenines. Those which 
are preserved in the Museums* of Bononiot Turing and oUier 
cities of northern Italy, have imgrated into those parts from 
southern Italy. 

It is not my design,* in this treatise, to institute any inquiry 
into the perils at which tiicsc vaats were manufactured, not 
only because investigations have already been made wilh respect 
to this point by many autlmrs of great learning, but especially 
also because the settlement of it would involve an examination, 
entirely -foreign to my views, of the various inscriptions observ- 
ed on those ViAcs, as wrcll as of the subjects and characters of 
the paintings. It is undoubtedly Liore easy to discover the pi'- 
riod up to which tliesc vases may have liccn fabricated, than the 
time at which the art, commonly conridered as of Grecian in- 
vention, but assuredly possessed of claims to a much higher an- 
tiquity *, took its ori^i. It seems not improbable,, that the 
latest period at which these vessels were manufactured in Italy, 
was tlie time of the civil wars The Roman vases, of later 
periods, dug up in many parts of Italy, as at Nioki, Potnpeii 
and RomOf have a very difterent cliaroctcr. They have no juunt- 
iugs, but are frequently ornamented with raised figures, and 
usually have a red coating ; characters which are also observed 
in the Roman vases dug up in some parts of Germany and 
France. . *" 

To a later perio^«lso belong the vases dug up in great quan- 
tity near Arctium^o far down as th& time of FosanW j., many 
of which are preturved in the Florentine Museum. These vases 
liave a red or blackish coating, and, in other respects, arc of simi- 
lar comporitk^ with the older Etruscan vases §, with which they 
arc sometimes confounded. It seems not improbable, that they 
fadoDg to the Aretinf vases, so highly esteemed in andent times, 

* 

i‘ Mi1]iiigen> Pcintaves antiqucB, p. 6. 

. § Ibid. p. 37. 


* Rittor, K ciU p. 330. 
t Lanzis I. c. p. 39. 


ICorfftcn Vast-A h'lioMt hy the name of Etruscan. ii(}S 

which haMre Unn prqjised by Martial and taken notice of by 
PHny 'f* and Isidorus^ aithough it is difficult to arrive at any 
certainty with regard to tliis point 

The painted earthen vessels of Greaan orifpoy which have 
been found in Lower Italy, seen to bh of different ages. Ac- 
cording to the opinion of tl|e celebrated MiSirtgert and some 
other antiquarians, on opinion which seems tobc weU grounded, 
the vases commonly, but incorrectly, called Egyptian, whoso 
jiaintings are of a dusky red colour upon a yellow ground, in 
which condition some vases have also been dug up in Greece, are 
the most andent. The vases, commonly called Sicilian, which 
have black paintings upon aveddish yellow ground, are, accord 
ing to the same opnion, less ancient, but more so than the vasi>s 
with reddisli -yellow figures and ornaments upon a black ground, 
which ore the most common of all ||. This opinion has indeexi 
been lately opposed by the celebrated Rossi, vrlio has shown the 
vases with black figures tef lie of the same age witli the rest <|| : 
his arguments, however, do not seem to invalidate the former 
opinion •*. 

Many vases, either having no paintings at all, or, instead (»f 
figures, having other singular ornamentj, have been dug up, 
botli along with painted vases and by themselves, not only in 
Lower Italy, but also in an^nt Etruria, which have rather the 
natural colour of burnt clay, or a black coating, or have Ikh'w 
manufactured of clay evidently mixed with some black matter. 
The drnaments iippn the black vases are very frequently of a 
white colour, sometimes yellow or red. Not only the forms, hut 
also the colours, of the Uack coating and ornaments, as well as 
the other drrumstanocs, comapond with those which are ob- 
served in vases adorned with more psefect and mote complex 
ptuntiugs'; from which it may be BuppoBC.1 that these ruder mid 
. less elegant vases are of the eame age and manufacture with 
those more beautiful productions of art, which, without doubt. 


• Lib. x{v. Kp. 98. • t Hnt. Nat. Lib. nxv. cap. 19. 

$ Ongin. 1. XX, cap. 4. 

§ JMigrer in SoMtngef** work, Onachuebe Vawagamaldc, 1. 9. p. 17. 

]| Mil/tngen, Pcintures AnUquaa da VaMs Gieea, p. iv. v. 
qflMd. llutdletter addresaed to M, Milbngon Iqr thoChe\. Aowt.* 

** GottinRuche getefarto Anadgu, 1690. p. 789. 
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w«ro more highly esteemed in andent, as^they aiv^ in modem 
times. 

The vases dug up in JJowet Italy are found in Grcdan sepul- 
chres more or less concealed beneath foe surface of foe ground^ 
and constructed of stone in a rectangular form» placed near tlio 
remains of the dead body, and sopietiraes also suspended upon 
foe trails ; as is clearly foewn by the estcellent rcpreSentaticHiB do- 
Uncated by Knipius, added to Tdschbdn's plates of vases, as well 
as by tlie accurately executed models exposed in foe royal collec- 
tion of vases at Naples. Many vases are often found in foe same 
sepulchre, of various sizes and qualities. >Som6 of these sepulchres, 
which are small, and constructe<1 of rough stones, usually con- 
tain a smaller number of a coarser kind. In other sepulchres of 
larger size, constructed of liewn stones, and covered over with 
slabs like the roof of a house, some of which I have seen before 
foe gates of the ancient Fsestum, vases of superior quality are 
found in greater number *. Sometidles they occur in their ori- 
^nal porition, afid in a perfect state of preservation ; at other 
times, however, foey are crushed and destroyed. Some of them 
have retained in a surprising degree their polish and original 
colours; ofoers, espe^wlly tlume dug up iu moist places, are 
slightly inerusted witli a white calcareous substance, easily so- 
luble in acids, which has probably been precipitated upon tlicin 
'from foe water that had penetrated through foe walls of tlic se. 
pulclire. This preservation ol‘ vases, constructed at so remote a 
period, of such frail materials, and with so ,thin a coatuTg, is a 
subject of much interest, and not less than the perfection of the 
art os practised by the ancients, invites to the investigation of 
forir mode of formation. * 

Wc foall endeavour^.'* distribute foe most anrient eortlicn- 
w'ore vases, whether wreck or Etruscan, according to tliclr mode 
of oonipositioD, into Classes, for the purpqso of obtaining a more 
distinct perception of their varieties. 

We shall place in the ^ral class those voscs in which the co- 
lour of foe clay is natural, without glaze or other coating, or 
painting. Of this kind ore some vases which were dug up at 


* JlanUUm in BoctUger''b Woik cited ebove^ I. 1. p. 34s 
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Cunust em wiM iw ii%Kr S, AgnUha Sothorumf along with ethers 
of a olack colour *. 

In the second classy we shall plaee those in which tlie natural 
colour of the clay is sonicilrhat bcnghtened by their haring a very 
thin g^luse or coating f . < 

To the third rlasSf belong j^ose vases which have bocn manu- 
factured of clay intermixed with black matter. These vases arc 
found, either mmple, that is, without omam^ts and paintings ; 
0^ decorated with ornaments, cither impressed or in relief; or 
they are painted with a white or yellowi^ colour. Of Uiis de- 
scription are many df the vases dug up, not only in Lower Italy, 
but also in the districts of antient Etruria. 

To ihefiutih class belong those vases whose clay is evidently 
covered over with a black glaze or coating. Like tliosc of the 
third class, they arc either simple, or with ornaments either im- 
pressed, or painted with ji white, yellowish, or red covering. 

The f/ih class may'contiun those vases, in which, upon a basis 
of clay, eitho- of the natural colour, or with a lAmewhat brigliter 
glaze, there are ornaments or punted figures of a black colour, 
sometimes with imprrased lines. These vases, which have been 
dug up in various places, although they commonly go by the 
name of Sicilian, arc citlier rimjdy punt^ with black, or orna- 
mented with figures, in which the red and white colours are 
covered over with black : of which kind some ezijuifiite vases 
have been found, as for example in tHc vicinity of Pscstum. 

To the sirth class we sliall refer those jnunted vases, the must 
common of all, which have figures at)]} ornaments either of the 
natural jjploitr of clay or spmewhot heightened, the general 
ground, however, and some lines, being block : some of tliein 
are of more simple construction, othsvs arc ornamented with 
white, *rcd, yelh>\rish or dusky colours. 

* The sevetuh class includes those vases oV rarer occurrence, in 
which the ground is^ilack, and die figures which are red are hud 


* Bui tnetodo OegU AnticU net dipingcre 1 vast Due Lettere del Cononiro 
^nJrea dts Jorio al SJg. Ctiv* M. Galdiy p. 4. 

t/oriOf lots cite {k 8. 




3^8 Mr '('rcdguld on the 'J'lu.oiettcul PrhiciidiS 

upon a white colour covering the black, flie lines beifig impressed 
so as to penetrate to the black gtound *. 

The eif^h chas we shall appropriate to those voy rare vases, 
comnuttuy but falsely called E^ifptian^ in which the ground is 
ydlowish, and the paintings oT*a coflee^loar, which, however, 
does not cover the ground pcrfcctjiy, there bring sometimes a 
covering of white and red colours. These vases, found in Lower 
Italy, correspond, in so far as regards the criour of the clay and 
paintings, with others discovered in Ghrecoe, one of which, that 
had been dug up at Athens^ is preserved in the Museum of our 
Umveisity, having been presented to it* by the celebrate^] ISug- 
lish traveller Haeokins. * * 

(To he conHitued.) 


Aet. XIX.--Ott ffte Theoretical /*rmc}plea avd Power 
BrawiCa Goa JUachine. By Tuomas Teedoolo, Civil Eo- 
g^eer, &c. 


When a machine is proposed to the public as likely to rival 
the stoam<enginc in power and economy, it becomes necessary 
to investigate its principles, in ordoi; to be able to give an answer 
to the inquiries of one's employers ; and as the subject is of pub- 
lic interest, perhaps a viei^ of Uie method I followed in the in- 
vestigation of the power and nxpcnce to produce a given effect 
with Mr Blown's gas machine, may not be wholly uninteresting 
to your readers. 


The power of this machine is evidently owing to the air in 
the cylinder being rariiffid by tiie combustion of gas within it. 
A similar effect is produced by burning some v^iy inflaitiwiifbl y 
jiaper un^cr an inverted bril glass, and letting it down, when 
full of flame, into a vessel of water ; the water immediately rises 
within the gloss, and condenses the rarified rir it contained to 
about one-third of its volume. 

Now, let us suppose the temperature of the water used for 
condensation to bo fiO degrees, and let t be the temperature of the 
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t ^ * 

healed air and vapour in the cylinder^ when the condensation 

460 4- / 

takes place, then, — = the volume of the air when heat- 
ed, its volume at SO^ being unity ^ ; and the forca of air being 
inversely as the space it occupies, taking the pressure of the at- 
mosphere at 30 indies^ ve hove, 

I : — - 30 : 30 == resistance of the con- 

tents of the cylinder a*bcn cooled to 60^; consequently ^ 

30 ==tliL power in inches of mercury without 


reduction for friction. 

Piit|g^z=: the groinaof combustible matter that will heat one 
cubic foot of water one dcgi'ec ; and as 0.00036 is tlic specific 
heat of nir when that of an equal volume of water is unity -f-, 
0.00036 g t will heat one* lubic foot of air t degrees ; and if u 
he the weight of a cubic foot uf die gas or combustible in grains, 

we have the volume of gas that will heat the air 

ret ® 

in the cylinder when its ca|)adity is denoted by unity. 

There will be a loss of heat in warming the cylinder, and the 
solid matter against which th^ flame and heated air must act at 
every stroke; these causes of loss I will not attempt to estimate, « 
hut proceed to comjiare the gas machine with the steam-engine. 

The volume of steam produced by a bushel of coals (84 lb.) 
is 14,700 cubic feet, which, when condensed, gives a pressure 
equivalent to 26 inches of mercury on the piston. Wc ha\e 
found the ^iressure on the pistoDi^in the gas cylinder to be 

30 ^1-— inches of mercury ,*^uiider similar circum- 

stances ; therefore, that the powers may be ifiual, and a? be the 
volume of air to be heaU'd to produce the same effect, we must 

have 14700x36^80* (X — or, • 


30 


14700x26 
SocT 


/l- BOO 
V 460 + #^ * 
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pyinciflts ^ Warwing and VeatiSating^ 2d edit, p- 2SS. 
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But, by our preceding calculation'5^52^^££f^— the quan- 
tity of gas, that will heat the volume a? of air ; whence, 

= t!i§ cubic feet of gas that will pro- 


duce the same power as a budiel of ^oalSf This equation re- 

iSut there is obviously a value of t which gives a maximum 
efiiect, or rather a miiumuto eonsumptioki of gas ; therefere^ con- 
sidering t variable and making the fluxion of this expres^on 
equal to aero, we And t = SOS degrees. If this value of i be in- 
serted, the expression becomes- ~^^— ^ = the cubic feet of gas 

that will produce tlie same effect as^a bushel of coals. 

If pure olefiant gas be used, we have, from Mr Daltoifs ex- 
periments ^^=35.7 grains; and, according to Dr Thomson's 

tablei*, "to = 613.3 grains ; hence, — ^ = 270 cubic feet of 

gas; from whence we may conclude that 270 feet of the best 
oil-gas at the exp^nce of soinewhaf more than 10s., at the Edin- 
burgh price, will be required to do the same work as may be 
done by one busliel of Newcastle coals. 

For car|>urettcd hydrogen gas, ^=36.75 grains, and ee;=: 291.4 

* . . 38G2 X s 

groins from the same authorities; consequently, ^ — s=:=482 

cubic fc^t ; and, suppose coal-ges capable of producing the same 
effect, then at the Edinburgh* price, 482 feet of coal-gas will 
cost 6s. 9d., and produce no more power than a busliel of New- 
castle coals* 

I hayc made the comparison with tbct effect produced by a 
bushel of coals, because that quantity is obopt equivalent to the 
day's work of a horse ; that is, a 1>UBbei of Newcastle.coals per 
day is a suflicient quantity tor each horse-power of a steam-en- 
gine, and the engine day's work is ten houroi while a horse 
works only eight hours. # 

V. . 

" • ^ " , 

* Dr Tkomm^i Sjfkttm of ChemUir^^ V9I. i, p. 148- 5th edition. 
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The colculalionB'iftw.iiiade for the temperature whidi affords 
tlie greatest m^hanical effec^^tnit a stirang^ to these niihttiars 
would’judge by the degree of vacuum that piay.be obtaioed in 
tlie cylinder, To show bow far ^ia may be d<me»,wd may con* 
Mder the temperature of 'flame to-be. about 1050 d^gIees; and 
in a small cylinder and widi ctf-gas, 1 haite little dbl^ but tliat 
it might be fill^'with 'a jet df flame of that tempetatuie, if not 
of a much greater one; but assuming S' 1050”, ire have 

30 ^1 —• ^ inches of mercury. The advantage 

of this ibcrease of moving fore^iiS'howevery not so great as to re- 
pay the increased consumption of gas to produce it. The. ex- 
change of steam-bcnlcrs (pr the retorts and gasometers of a gas- 
work, will certainly not be esteemed on advantage ; while, for 
a locomotive machine, the expence would be so great as to put 
it entirely out of questioit «vhether it vmuld be' better to carry 
oil-gas compmssed into a 30th of its bulk, or toduSe a high-^rcs- 
surc en^ne. 


Abt. XX . — On ilte Morons gf the Eye. By Charles Bht.i., 
Esq. F. K. S. &c. Keail before Uic Boyal Society of Edin- 
burgh, March 81. 1885 

Xn the march and progress of Sdence, as men diA)8e to call 
that slow and jMiinful advance which we make in knowledge, 
there seem* to be a natural disposition to chide and hunt back 
whoever attempts to make a patA for biqiself. While every one 
observes. wtth complacency the improvefflhnt of the age, indivi- 
dual eftbrts mcel with oppodtion almost amounting to comity. 
I'd complain of this mere about as wise as lament any physi- 
cal and unavoidable annoyance. But it is my apology for en- 
croaching on the time of the Sot^ty. On any other account, 1 
ought not to regret that I am brought back to the rcconadera- 
tion of a subject which is full of interest. 

Some palters of mine appeared in the FhUotopMcei Trausttc- 
iion» of iMidont on the Anatomy of the Nervous Syt^em ; in 
which I found it necessary to rnakc some observations on the mo- 
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tions of the eye. Friucipally teem respect *to th(it learned body^ 
I did not enter Into all tlie details necesaoiy to complete tlie 
subject ini^cuitally stated. l>r Drewster, in n paper read in the 
Boyal Society of !l£djnburgh,,l)a8 'made bis yenparks on these 
papers VC17 freely, and has persuaded himself, that, by rendering 
auspicious some of the illustrations of my system, he has under., 
mined the whole; In proceeding to diow bow inapplicable bis 
criticisms arc, I shall, at die same dmc, expose the inaccuracy 
of I'ia aOeged scientidc facts.” 

i am^not 8 little startled to find myself unexpectedly oppised 
te p man of Dr Brewster's philoK^hical habits, and I dm very 
reluctant to go into an element where he is so familiar. But I 
have sometimes found veiy little meaning invested with scicntU 
fic form, and I think 1 shall sliow, in the present instance, that 
die truth is more obscuicd than illustrated by phrases and dia- 
grams, which deter d^ general ruadrr from entering on the sub- 
jei-t.' 

It will be necessary, in the first place, to assign due import- 
ance to the sense of musnilaT exertion ; a subject which Dr 
Brewster treats, not only with inaccuracy, but with such chasms in 
the course of his argument, as to throw obscurity over the whole 
matter. I shall then examine the optical phenomena ; wlieie 
the inaccuracies are such, that were 1 interested in the discus - 
rions in which this gendeman is engaged, I should hold it to he 
a duty not to leave one of his positions, however wrapt up in 
the form of mathematical reasoning, without a thorough cxaini 
nation. 

My ori^qal statement was tp* this effect : That fibt only are 
our ideas formed by a«”odipari8on of the different signs present- 
ed to us through the senses, but thaf diere is a power in the 
body^ which, thovgh not called a sense, is superior to all the 
senses, in the predsion whidi it j^ves to our perception ; bestow- 
ing on us accurate ideas of distance, of qpace, of form, and sub- 
stance : Tliat the muscular frame, anS that sense whicli we pos- 
sess of the muscular frame in actien, gives us this power ; That 
the sense of vision in the eye is imperfect, until aided by mus- 
cular motion, as the sense of touch in the hand would iuform us 
of nothing without ^the motions of the band : That hardues«-. 
iiul softness, and sfii<K>thness, and angulaiity, aie pro{X‘rtie>. 
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tyf mattcv not knovm to ua merdy by the acnso of touch, but 
by Hunt acnae, aided by,thd motiona of the hand, of which mo* 
tiona' wc are acnaible ; that the entire and complete pxcroiae of 
the aense of touch compreheijtds a compaHaon Of the^mcerciae of 
th« nerve of touch with the consdouanesa td*, or tho aetunbility to, 
the muscular motiod which aipsompanies it ; and tiiat, without 
tliia Combination, the a^ae onou<^ would not be entitled to the 
name of the geotnetHcal sense. 

Following out this subject, I showed that it is {tOanble to 
make the image of an object permanent pn the re^na, after 
object itself is withdrawn from the eye; that the imaged br 
phantom in the eyo is stationary, whilst the eyo-ball is W 
rest ; but that the ^ghtest exertion of the voluntary muaclcs Of 
the oye makes a ohonge on the apparent poatioo of that image, 
as it not only follows the motions of the body'and the head, 
if wc are conscious of thesp motions ; but, even when the head 
is fixed, if the muscles of ^hc eye are" in action, the (diice of 
that image ap]>cars to be changed, whilst it is &etually fixed^on 
the same spot of the retina. 

A man holds a ball in his hand $ he does not see it, he only 
feels it. By what power is it, that he kupws whether ho holds 
that boll before him, or behind him P None*of the five senses 
can aid him here : ke knows it by means of his cansdoosness, 
first, of the exerdse of the organ of tf>uth,**H9econd[ly, though* 
the sensibility to muscular action. The action |of the muScles 
of the arm is combined With the sense of touch in the idea , 
funned in Uie mind. So, when the image is fixed upon the ex^ 
panded njji'vc of tlic eye, if th« niusdes strain to the right dde 
or to the left, tlie position of tKe image appears to make a cor- 
res|ionding change,— beipause the midS b contemplating twe/ 
operations; the'imprcssion on the'narve, and the action nf the 
muscles. ^ 

tn the course of tl^ investigation, I had found a ease in my 
hos{nta1, where the e^u liacf lost the power of the muscles, with* 
out losing fitc power of the optic nerve; and I had stated that 
the vision was entire, obvioudy meaning tho pos^fesdou of that 
sense which belongs to tlie optic nerve, in coutr.vlistinction to 
the other offices of tlic eye. Dr Brewster calls Ins reasoniftg on 
this passage the reductio ad aSsurdum, 
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That gentleman hfw|hUed to dMerve (he diffeapenoe. between 
vincm while yet uneacenaBed and uneducated, if one mey oey to, 
and (tfter the impremons upon the tye have becMmie, by hmg 
eapecienoeethe signs of the quahtlea and pantkme of bodies, the 
.hnowie^ of whkh is gained throu^ the other senses and the 
cqpMMions of the muscular frame. ^ 

> If 1 operate upon an infant, it mty eaprese paitr, but it maJces 
^fRat to remove my hand. That motionyrhich aj^jears to ua 
sbiissttital, is the effect of education and expenenoe. The candle 
b^re a ohil^ seems t^ enliven every fiiculty of its nature ; hut 
it jfxnnot fidlow that candle wkh its eyes when it is moved, un.> 
dl T^OKiated experience has taughtdt to <x>mlMne the action o( Uie 
i^kisdes with the exeidse of the sense. 

If the eye of the patient, above alluded to, had been in its oii* 
gind and unexercieed condition, the vision would have been im^ 
perfect in every respect, because the ngn in the eye would have 
had no meaning; hut as it was, it cftild not be called perfect, 
since it was incapable of ranging round the outline of an image, 
or of following and cenresponding with the other eye. 

We may pursue this subjed: a little fuH^er. When looking 
to an olgcct in the cosmlry, wc judge of its distance and places 
by an operation as near to a trigcmometrical survey as can be. 
The eye moves frean hill to tree, irom the steeple to the castle ; 
*and, hy knowing (;hoir relative positioas, we form an estimate of 
the dtuatiem and dz^ of the object beyond them. How much 
we own to the motions of the eye, t^e may know by eutting off 
the operation of the muscles, in looking throu^ a tube. We 
then judge imperfectly of place, and Stance, and^ know no- 
thing of them but by the degthe of pbscucity proceraing from 
the intervening atmosphi/e. , 

The same thing is illus^ated, in looking on a panpraina; for 
there we have befof% us the thadcs and colours of natural ob* 
jacts, which are thdr dgns, but the means of cempatison bdng 
carefully cut off, we suffer oursedves'to be ddluded. 

In short, it is dt»r to demonltration, that the eye is in conti- 
nual mcaiem, makmg comparison of distances apd angles, and 
thus iafbnmng us of that winch we slmuld never know, without 
the combination of the sense of vidon with muscular activity. 
Sven in theenost minute object examine, the eye travels over 
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Its Mitime; «i<l» i|>oviMg Ayna point to point, the flgttre is aa- 
certunocd bj die e&ate t^hitioa by whioh we have been in- 
fbntied of its distenoe fima (i% end hj tdadan to other al|)eete. 

Our uMiooe to a&4 ftook e» Plijeoti^aad tihe mottomMitiof the 
hand aUd the bend, all aid in perlbuibg the TldpQ* But, in Uie 
papers which Or Brewster 1)^ oriticiaedt 1 Was tfeaijng of the 
nerree oK the oribir, and I bUd octe8io& to speak eody ixf^thc 
musdee of the eye< * 

• But to'return to the offlccs ef the eye. This jBontiaual eeti. 
vity and seorebiog taiodon of the iyeball, is owing to a well 
known proper ty in\he tutina,‘^the more exquisite temihflity in 
Uiat port «9if it whith is direedy Itt the axis ti vidon. When we 
look upon a scene or upon i wall, we see only a small part of it 
perfectly, whilst the objects around are presented to the eye in 
comparative dbseurity. Bdt» addi a ntodoa rapid at thmight, 
the centre of the retina !ia opposed to all the objects in the held 
succesuvely ; and with a ^aucc, of whidi, in one sense, we are 
scarcely conscious, the wh<de appears equally vivid. 

If, however, by an efibrt, we try to fix the eye uptm a spot, 
we shall be awote that the surrounding objects are imperfiectly 
Seen ; and, at the same time,^c shall be mode scnnble of the rest* 
lessnesB of the eye to seorc^out whatever b^ibseure. tt is thb 
propendty to penetrate what b obscure, that inokes the <gre4)air 
roll continually, when, firom a ihorbid state of the retina^ oltjactS 
in one part of the field of vblon appear covered with a doud. 
There is an uncontrollable effinrt of the eye to present its axis 
towards the objects thus obscured ; and it is in thb manner that 
we contiryjially follow what appears a doud, and wificli, by the 
motion of the eye, as necessarily Ales ftym us. 

To controvert my o]^ion, Hr Blaster has placed himself 
upon a stool d^htch revolves^ Snd b at the pains to have a 
leathern belt, and a {Hend to turn him rcnidd. I am truly at a 
loss to know whether thel^tor bos pbeed himself here in per- 
fect philosophical simpitdty and angltneSs of heart. 'However 
that may be, thus he concludes* ; ** That the notion of piaoe or 
relsdon depends on the muadcs of the MdstdsM arm, eUnv^ed 
some Spmipntbctie acUon to the dbsaryar*s eye, alcmg the 
leatliem result to inadmissible,** (kc. * 

Is it posdble that Hr BiewSter, with the advantsge of th«* 

B b ^ 
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■ocieQr 0(f Sdinbui]g 1 i wwind hixm* can qq tota|ly i^orant of 
diis subject? Whm a nm stap^ tats, ba exerdses the ten< 
son ei ^ ^hda ibuscQlj|;p iframe* $o the ipatioas ef which he 
is ipjiQi|twy<^id:ble^ aud vjthopt which he ifoiikjl iah Kka one 
dead cut dhink. He stands or Relics by a fine adjustmalit of the 
muscles to the ba)aticiug the bc^. xjx is ^piiie obvious, that 
he capnol»^ thia^ without P cfRUcsonsnes^or si^ in the mus> 
cular franis^ It is by die same .power that he )sfKms thn por- 
tion of Ins.body, whether in mc^jonoraitrest* If he be twitched 
rounds violence h done to these halaneing powers, and a distur. 
banco occadonod to the muscular fystem, which ^ves hintas live- 
ly a donvicUon of the ehan^, asifilt came to him through all the 
five sensce. And, if placed upon a stool, although the experi- 
menter dtonld be so careful as to apply a leathern belt, and an 
aMistant to turn him round, he trilA be conscious of such verd- 
cal motion t and whether he closfs his eyes the while, or not, he 
wdl be consrious Jhat he is turning, a suocesaion of lesser 
motkais, to the four sides the room ; and if there be an*im- 
presdon of an image on his eye, it will appear to be cm that dde 
of the wall to which he has turned. 

It is in the course of the same ^singular mode of argument 
that Dr Bre^ter thus expresses Ipmself. ** Let the observer, 
* wi^V a ipectcal impressbn on lus redno, close his eye, and turn 
found head, dther in a vertical or a horizontal plane, by t/ie 
naudrs qfitia neds aieme. It mil now be found, diat die spec, 
trum folhms the motion of the head, and hence we must con- 
clude, that the motion of plape of relation depends on the exer- 
dseof the mu^les of the neck,<aB diose of the eyrbali have 
boon entirely at rest.'* If it not addressed to this learned 
Society, I should ima^Slb he Dras here trifhng with If a 
spectrum upon the ^e appeaia before us^ ^t^ nilf oondnuc before 
us in whatever wa^Vc ttpn and, 1 havf lUdc doubt, I shall 
he mteused^ for not having sail so in pay original paper. 

I repeat, that, w^t I concaved it necessary to prove was, 
tha^ the eye, vritb its appluntus of muscles, has the power of 
conveying the idea rif the phantom in ^dhrent poddbns, accord. 
ing to the c^smuioDs of its muscles, and independent 1^0 mo 
tums of the head or body. ' ' 

By the extraordinary rcristance x>f a man of Dr Brewstoi's 
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^Bjienoral 'nfiwmation* t h^n to think there was mcM noveby in 
proving ttjiis'fkcC than t at first omodved. ' ' 

I shall* in' the taconA {dace, eaainine the ohservatiens of !Dr 
Brewster, which he introduces to the philo^^iem pnhlio as 
** acteni^jiteta^^ , * , ' 

In die papers referred to,fi! bad diewh^ tlntt, if we look upon 
an illuininatod object until its image is permanent in the bottom 
of the eye, the phantom mOveS with the motittn of the eye* if 
that motion be petformed by the voluntaty musdes of the eye- 
balL But if the e|iic-ball be moved by the finger* the pbdntom 
will reindn stannary* v^Ue jfee ball itsdf b in passive motion. 

Dr Brewster* proposesito prove* that the spectrum or pbaxw 
tom b by no means immoveahly, and that it moves the predse 
degree it ouj^t to move. The diagram by which he would pcr« 
suade us of thb is ffven in Plate XI. Fig. 1. ** Let A he the 
eye of the observer* and CVan internal object, whose image at 1* 
is seen along the avb of vidon FOM. the eye be ihbbed 
upwards* suppose of an inch into the position B* the ex- 
ternal object O remdning fixed. The image of O, Upon the re- 
tina* will now be raised from P to Q, in the elevatod eye at B. 
Hence the object will now be seen in the dironion QON* having 
descended by the elevation df the eye fhim M to N. 

** Let die eye be now brought bwk to its Original positipn A, 
and let the object O be the lapip* with ground glass* used by 
Mr Bdl. The spiral impresdon will therefore be made up- 
on the retina at F* and will rmnain on that spot till it b effaced. 
If the eye A b now raised to B, the impresdon will still be at P 
in the elfiratcd eye, having risiyi «inly ^^^th of an inch, or the 
Iidght through which the eye h|p beeq^sed by pressure. This 
Rmnll space b not very vidble to an ordinary observer*'* fee. 

. « How could Dr 'Brewster cormve* tbat^we could push the 
eye-ball aside* withcAit its revolving on its centre? What wc 
have aboTO all to admire in the podtion of the eye-bsU* b the 
manner in which it b pmsed* wd prepared to revolve on 'the 
dig hteat action of its musdes, or lateral pressure. But we must 
|Hove that it actually does revUlve in thi| v&j esperiment. 

It ItiU he observed, that* in' this diagram of Dr BrewsteP^ 
the line of the axb of the eye* when the oi^n » pudiM addc 
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UT'lttMdM <0 the dlccctiaa in vlucft it vA htfete H aras du> 
kaiiibaakble. , , ' * 

^BsUnee frcan ihcf eandto ^ttd'i!e(ieatedlj^ press 
mh hall ot the 'the poiot the finger, the 

li|ht''s^ ae^nt in Hiprh ah4 fisnee, through h eoiifiilenflble spare, 
say h Ihoti Mo^ (Sosn to fitc canfilc, and dn the same, and the 
light not ^iain tQ move halftminihu The reason is this. 
X«et A (^.A.) he fhn rontre) on which the eyeholl revolves, 
its revolntion «dll he attebded tnth ntl appearance of motioii in 
the bodjr B, thitmgh n certain p^on of the smaller sphere of 
vision C, D. Bi;it if the body lip dS$tant as 1^ it will *appcar 
to move, as the figure indicates, throuj^ a cerret^nding portion 
of a larger s^ere of vi^on VjP-. Exactly the reverse would 
take {dace if the axis of the eye moved from one parallel to an- 
other : That is to say, the motion of the eyeball, which gives 
the apparent motion to tho olject, vaeuld be great, if the ofijcct 
were hearer the eye, and would be as nothing if removed to a 
distance. Thus we are informed, that when the cye^ball is 
moved whether ppvcrpd by the eyelids or not, it revolves upon 
its centre ; and, tberefore, the diagram of Dr Brewster, however 
ingenioualy reared^^isToundod on antecedent propositions whieh 
ore falsel Having cleafed away tlfis obstruction, I resume my 
priginal position. 

If an impressiob is ntfule upon the tetipa, and the eye bt 
shat or ill darkness, * and a voluntary inusculor eScHt be made 
witli the eye, the image or phantom will seem to diange its 
place in a direction oorrespi^diDg with the effort. But if the 
eye*ball suffer any change of 'plape or revolution from*'my other 
cause than vi^uotaty e^t, th^ image or phantom will retmn 
its place, the mind taking no ccgtuzancc of tbatanotioh. * 

The next obseryttion of Mine, wMch Dr Brewster opposA^ 
regards the motion of the eye-lids. Wbcif we wink or close the 
eye to tubtfeate tht{ cameo, Or rendewH fit for vinon, f have as- 
serted, that^ at the same ihBt«int,*the eye-ball islomed up, and 
titat, without this, H would not be thorohg^ly lubricated and 
washed, and that the duid would be left upon Ihe cornea suf- 
futing^e ‘ ' . ' ' ^ 

Dr Brewster observes, ■’^‘UnfostuiMtely ter thesO views, the 
rlcaring away of the lubricating fluid, which is left in the groove 
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Iwtween the dosed 070*1148, has wi^ been aocomplidied hy 
ty wtadom. Those who are familiar with tliiia doasof experifneots^ 
will have no diflSloulty inobaendog the rid|ge ofadnimidalbed fluid 
ncanaiiuiig after the eyo b opened, and gradually,, jailing to iu 
level'” Who would not bdieve,^hat Dr Bccweter and Inaphilo* 
aophical fnends had ttstaallyioeen the water running down the 
fiice of the cornea, and in Acir own eyes, too ; thus statit^ an 
imperfectioD of the eye, at the very nunnent that they were na> 
ing it with sudi perfection as to discover what we cannqA see. 
Thi^ in the |»nper^ sense of the word, b a cmnplete haUudna- 
Uon. Thjrddogbts did kt one time conedve, that, when we see 
pots ur ludd drdes falling before the eye, it must be from the 
dropping of the water over the face of die cornea; v^ereas it 
has been proved by the most satbfactory suite of expdiments, 
that these elides and pots proceed from an affection of the 
retina, and that thdr appi^nent modon b owing to the motion of 
the eye-ball. ^ < 

Dr Brewster proceeds to illustrate the subject by one of those 
imposing figures, which the common reader takes as deroon- 
stradon. ** Let the eye be directed to a small pdnt of ligh^ 
such as the image of a candle diminished by reflection, finm a 
convex surface, and let this image be bi»u|:ht near the eye, so 
diat tlie poicUs of rays, which diverge from it, may have their 
fori a great way behind the redna when the eye is open ; dih 
image of thb luminous point vUl be a circular disc, or a section 
of the cone of rays formed by the refracdon of the eye. If, 
when looking at dib circular disc and power at A, (PI XI. 
Fig ^.y/'we sliut the eyelicU, and then <pen,i'iem gradually, 
exanuning, at the some dme, the appearance of the dUi^ we sbdl 
at firsObbsorve^it to have the compre^ed form shown at B, oc- 
.cauoned by the ridge eff fluid, and then gradually extending it- 
self into its regular circular farpi.'” * 

The pnpoaidan affirm^ b, that there b a ridge nf fluid 
which gradually jalb down upqp the face of the ootneL ttbnot 
seen, but its prespep b assumed from a certain change in die 
figure cf an ^Ajeet To have a definite of the pdnii under 
oonrideration, let us suppose that there b such a ridge of ^uid, 
let us gKB it a virihle magniltpde, and let u$ conadcr what wpld 
be its effects. ^ 
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X«ct A B (fig. A) be the emiTeadty of the pprnea» end C the seci 
tion of the ridge of fluid ; it i$ obvious that, as a maguifyiog lens, 
it would elfKlgfvte tfic dycct; as it is not ,n drop, but a ri^gr, it 
would elongate ihe objeot in the petpradiculsr, and npt magnify 
it regularly, pr Btewftor^s drou*lar object would become changed 
in a direction opposite to what he has represented. Presumiug 
tliat he has reasoned ill, nnd olMcrvoil justly; sdnietliing there 
must be acting like a concave glass instead of 4 convex lens. 1 
should suppose that die fluid attracted by the margin of the eye- 
lid bad taken a concave form, so as to romprem the circular figure 
as represented by Dr Brewster; but Pbelievc the riii|pev>f the 
maigin of the eyelid will prevent the ray of light from striking up- 
on this in the angle betwixt the cornea and the eyelid. I be- 
lieve die ^ect contemplated, proceeds from another cause alto- 
gether. Something in this ex^icrimcnt disjxtrscs the rays, or, to 
9|feak more accurately, diminishes didi convergence, imd throws 
the image of the jobject, as it is the license of optical writers to 
express it, behind the retina. IVhcn the disc is extended in 
one diameter, the rays from it must hare been refracted, so as 
to magnify dm object When die object is seen compressed, a 
contrary influence mitlit be in ofx'ratioii ; tlm rays must have 
been dispersed, anU the object dwninislicd in that diameter. 
Wo every day witncs» in diose who are near-sigliU'd the at 
tempt to diminish Uiu cont'crgcnre of the rays by peering 
through the shut eyelids. The fact is, 1 must therefore pre- 
sume, when Dr Brewster looketi at Uiis object widi his eyelids 
nearly shut, die rays from the object wer*' attracted by the e^ c- 
loshcs, and the image look that^fregular figure whir^ lju lus 
represented. ^ 

It will save Dr Brewster ■infinite trouble, if^ wljcn hc«CNS what 
he supposes an attenuptin the human structure, he will commence 
his speculations on the idea, that this intention is perfeeily ful- 
filled. As to the present inquiry, be may rest satisfied, that 
when the eye was endowed with sensibility, that dm eyelids 
might 'he regularly moved under that influence, the Power 
whii^ bmtoifred oonribitity, a property of life, did not leave the 
mcchtmiam imperfect ; and that there is no superfluous moisture 
left to taH dqwn pn the surface of the eye, unless when intended 
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for other esseotial pufpoecs thoft that of tnereljr lubricadng th^ 
ctnuea. ' 

The last obsarvstf <» of mifte which Dr Brewster contraiSictSi is» 
that the eyeball revolves a eertidn degree upwards whoa the eyefids 
are diut. Duly experienee of things, which, in all pidbal^ty, 
do HOC present themselves to that gentleman, authorise tny cem* 
elusion. I am surprised that he did not sootier liotice the 
faet, and that gentlemen do not understand the aubjcct when it 
is put before tliem. * 

Exixsriments on tlyft su^ect require very particular attention. 
If a perfony with whom we arq conversing, is asked to riiut hi^ 
eye, the axis of the eye-ball continues to be directed towards you 
as long as that person is conscious that you are looking at him, 
or is attentive to your discourse. Even when the eyesore shu^ 
if the person has his mind awake, the eye-ball will continue in 
iiintion, and correspond witi^thc ideas in the mind. This is the 
reason I apprehend that my friend Dr Knox 4ias rather con* 
lirmed Dr Brewster in his misconception. 

In the irinking motions of the cyoJids, fbr the ptiipose of 
brudiing the surface of the cornea, the motion of the eye>lid is 
more rapid than thought, and difficult to olSsc^c. But the gra- 
dual yielding up of the contnAil of the eye-ball, on the approach 
«>r sleep or Insensibility, from whatever cause, is a thing so cu-, 
nous in itself, and so clear to demonstration, tliat I must ex* 
jjruis my surprise that ingenious men will rather deny tlie fact, 
than prosecute it in all its bearings, 

But why should Dr Brewster take the facts oS a case as stated 
by me, anfl which seem, to sup^rpml observation, against my ar- 
gument, and omit to notice that part of ^he statement which is in 
my favoar.' Is upt tliis as if he preferred tlie pride of 'rietoiy, 
and were more the advocate of his cause than^ philosophy P In 
the case to which he kas drawn the attention of tiie Soriety, the 
jutient had lost the power ef moving the eye-ball, and by far 
the most important cimimstancetdf that case was, that when be 
shut Ills eyes die red light came through tlie eyo-lid of the eye 
that was imperfect. Ildw is this to be account^ ibr, unless we 
suppose that the eomea of tiie setund eye waa turned up, whilst 
the other was in its fixed pontkVn P 
Any one can confirm this^oct by cloring his cye-Mds and 
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loddagf thnniil^ tlum; thkt UMkiiig «tf40bit sf attmtioB to 
the i«d liglil iditch «»alies through th«ia> Mitt th«n mak« 
*11 otott'his tt^di Uwt led ‘light will dittp* 

{teaVi And tfaii trill balbun^ to be the eaa^ oIlhDugh the ^e* 
lidsltoetntohedeithtitt'finger toWtojKem^alleorrugetHin of 
tfaedcmofthheDredid. XfthUeKp6ti|mentbeoi«deontheejre of a 
friendi the cornea tmng virible the ettetebcd eyeJid, it 

trill be Been to asoeod updu evtt]Mttietred effint toelose the eye. 
In ttjr fiimutr pi^per I had iitated» that,* an affeedon of the 
nerve of the face^ the eye>lid remained opSa and fixed whilst the 
apjediaU nkeined ite moucm. Within these twenty4bur hours I 
havehadacascoommlunicBtedtoineofthiskiod. Thephyrician 
at first cnnorivod, that when hupadent attempted to dose his eyes 
the one ^e went down and the other went up I But When he 
was requested to make more particular observaUon, he then 
found that when the eyo-lids of the ‘sound eye were dosed, the 
cornea of the Other t^e was seen to turn up. Here the eye. 
ball performed its part of the ofSce, but the eyeJids were im. 
moveable. 

Dr Brewster musfanow be sadsfied that I have taken his advice, 
and tliat I have, with respectful i^igencc, examined hisobservo- 
dona As the utmost forbearance is required from all who cony 
* dde.arms among peaceable ddzens, so ought a journalist, who 
has so great a power of annoyance in his hands, to Iw reserved and 
temperate dxrve other philosophers; yet Dr Brewster has 
not only written in a temper ill calculated to condliau;, but ho 
has Tiung up an announcement for nearly a year ]>as^ p/" //te re- 
^fuia^on of certain tuppoaed dfecoveries <f mine , — and although 
this dde was of itself aft attack and a condemnation,^ he delayed 
fimn week to week entering on the subject, and has fin^y fiiiled 
to do what bis advertisement announced. 


A**. XX.L->~Memar]lca on the Hhmina^ing Power of CoaL 
G<n$i By Adam AwnnasoH, Bsq. F. B. 8. E., Bectmr of the 
Academy^ Perth. 

In the short memoir, whi^ I^bmitted to public attention, 
in the wst number of this Joummy with respect to die illumi. 
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luou^g |wi^nf 11041^^ wilt««inwii£«aKMnBdM|b«F«^ £(«»• 
wttiku, I«t^pd tlMti t])n«*i'«tior^ arete found utiffirfont to pro* 
diMO Ml ndequnte wplily of gM fo jaboufc 000 lonp^ lighted 
during the uannl tipno bumbg p large totma. As 1 undar* 
atnnd thia ranuk haa been wwidbM to tome pecUliariQr in the 
coal uaad for oarbonkatioo^ {ehiok k tight, in ogdae to mnoms 
all miMaken on the uilugaet, to xoMidain that foe coal mad at the 
Forth Gaa-works, i$ of foe kind termed CanncT Coal, andaa I am 
infunned, greatly infonor in quality to foe opal foe mme dea* 
rriptkn, wkiifo is employed for foe production of gas, both at 
Edinbuilfo and Glasgow, Tlie retorts, which are 'set on ae* 
parato fornaoes, are charged every three hours, with ahout one 
hundred pounds of coal eadi; so that foe whole daily eon<, 
sumpt of foe three retorts is about SOOO lb., or nearly ^ cwt. 
From this small quantity of coal, which, indunve of fud, costa 
about 18a. a<day, abundance ^of gas is produced to sup^y^ at 
preset, no fewer than 891 lamps, of foe following kinds : 


l$wrmer*4 * 


JVtim5er. ATa ^ Jete. 

No* 1 JetS) 


67 

67 

9 dOe 


134 

968 

S dq. 


74 ^ 

999 

S do* 


9 

10 

X do* 


96 

189 

1 Argandi 

10 hdlesg 

998 

9980 

9 do. 

14 do. 

136 

1904 

3 do. 

19 do* 

56 

IDQS 

4 do: 

99 do. 

37 

814 

Batwinga^ 


61 

739 

m 

Total, t 

61^ 

8I8T 


e • 



Many jof, these lamps bum to a late hour, and some 

of them 


tlie whole night ;*hut it is proper to add, that a few of them are 
lighted only on Sundays, a^ others now and then, in foe course 
of the week. Still, however, JIf these occasional lights be reduced 
to ecpiivalent ones, by making a^suitablc allowauco for the time 
they am not used, it may be affirmed, that, rektrtt at the 
Ferfo Gaa-iworka funuab a suffident supjdy of gas to about 800 
lamps of the kind above mentioned, having 7384 jits, end giving 
A light equal to that of 8100 candles, for about dve hours daily ; 
and that, too, at a time, when a condderahle portion of foe gas 
IB unavoidably wasted, by the oaily opening of the mdn pipes 
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for the parpoee of extending them to streets where they are not 
yet laid. ' , 

This result, which gmdy exceeds what hn* t>eefi obtained by 
meansof an equal number of retorts * at any eoal-gas work in 
the kingdom, I aactibe much less to the qutmtity of gas whidi is 
decomposed iiom a given wei^tiqf coal, than to (ho processes 
of pudfficadon by ^ch the gas is peered for oemsumpdon, in 
consequence of wmeh, it retains nearly the sadieprppoiijon ofsu^ 
pei>catburelted hydrogen, 88 the best (^-gas. |n fact, the quan- 
tity of gas procured at the Perth Gas>work» flom a oertmn wdght 
of coal, differs little ftom that w^iclTis usually stated to be ob- 
tuned at other coal-gas establishments, feom (he same Species of 
fxal $ being, when the coal is carbonized fi>r three hours, about 
four cubic feet feom the pound, mid, consequently, about 9600 
cubic feet from the quantity of cpal daily sulgected to difrilla- 
tion. c ' * 

This quantity of coal-gas, according to the report submitted 
by Taylor and Martineau to the Dundee Gas Company, would 
not give a light equal to that which is in reali^ afforded by the 
burners used in Perth above two hours diuly, which is only about 
a third part, at an aVerage, of the time they actually burn. We 
are thus compelled to admit, eitfater that these individuals have 
, grossly uuderrated tiie illuminating powers of coal-gas in general, 
or that the gas manufactured in Perth, possesses nearly three times 
the illuminating quality of the coal-gas to which they refer. The 
former of these conduaons, notwithstanding the obvious interest 
which Taylor and Martincau have to undervalue the properties 
of coal'gas, cannot, in justice iplheir characters, be* admitted ; 
and, on the other hand^ the altertiUltivc would im{dy, tliat the 
Prnlh coal-gas is of a quaUty so supcHor to the ordinary kind 

r — ■ - — 

* la tbe ftirAdwd tij Mr T«lt to the Dniiitfee Gae Compuiy, the quan- 
tity of g|ui raquiaite to mlntain 700 hnroen is estimated at 6,386,950 ouhic leet 
anouan/; and the quantity of coal tiecemary *for its |>rodvctiop, at 62S chaldrons, 
or 718| tpnsa By the mode of decompbsition and purification pactlsed at Berth, 
the same extent of illnminatLon trill be Jprocored ftom 180 tons of coaL Mr Ned- 
son of Gittilfotr, in his report to the same company, estimates, that a gas esta- 
blishment, suppling 5000 Jetm wopld require 84 tons of coal daily. Tho Perth 
gaifr-wfeh now sappUea about 8000 jets, by means of less than a third-pan of that 
quantity of 004 i|s * 
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from tiosl; that notljpiig l^ut the most unquestumahle facts ctlp be 
expected to satWjT the pnblic mind with regard to its truth. 
These facts have already been stated. They <)or>otocMQast(d‘a 
fbw msulata4 and doubtful trudb, made with a pardeukr kind 
0 ^ ooalrgas carefully prepaifed on the smdl scale, from selected 
materials fbjr a spomal purpose;,; but they may be said to be the 
average result of a numetofts and extensivo series of experi* 
ments, Conducted for months together, under eveiy variety oC 
rircumstance hy wtuoh that result could bo afheted ija the largest 
establifahmmit. Th^« furnish, thereforo, data &r a li^limato 
extenaon of all the ^secpienoes which they involve, in their 
application to the ^nonjy of cdal-gas, as oimtrasted with that of 
oil-gas. Of these oonseq^uenoes, it is not the least impartdnt, that 
cubic feet of ooal.ga8, when duly prepared, are capable of 
emitting e light equal to that of 8100 candles, for at least dve 
hours, or of 40,500 candles for one hour. 

If this result be compared with the light afforded by tnl-gas, 
of which cubic feet, (as stated by Taylor and MSrtineau), 
yield a light equal to that ei ten candles for an hour, it would 
appear, that ope cubic foot of oil<gas affords a light equal to 6$ 
candles for an hour ; while an equal volume of coal-gas gives a 
light equal to candles, durag the same leiljgth of time. The 
illuminatmg power of the two gases, bulk for bulk, is thus as 6} 
to or as 8 to 5 nearly. This result coincides almost exact* * 
ly with the condunons to which I was led by tlie experiments 
recorded in the last number of this Journal ; and ought to be 
the more satisfactory, as it bos been deduced by a mode of in* 
vestigatio^ totally diflerent. 

With regard to the prohabilitjl of etctracting frtnu ood a spe- 
cies of cqrburetted-hydrogen, which sfa^ contain a larger pnpor. 
tion of olefiant than has bitb^to been dbtmned, I am die* 
posed to indulge tbe'most sangmne hopes. * I oonedve myself 
justified in dierislung this ^pcetation, from observing the vast 
quantity of carbonaceous matter whidi escapes duting the dc- 
compoatipo of the coal ; and from oonndering the evident pos' 
wbality of canting it, in a state of nascent volatitiaation, to unite 
in larger proportuNOf with thehydn^nous element, with which, 
even by the most approved methods of carbonization, k still 
combines only in a partial miumer. One mode of efiecting this 
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u^ii hm* Already oocuttted tv imandseA tviead to th« 

most favourable ieealts$ but, at irteseMt^ H liAiald be premature 
to do mere tbau dmply advert to the IStotk 
1 abaltooiidtide tbsm geoeml obMrvtoimui iridi ^ibw curscny 
mfMlsM m tlie tompondlve edst df o3 and epal gtw ; taking, as 
a standard for die former* the gas prodneed wid^ ihb potent of 
Taylor and Maitineaui and fortoe lattef, the gas oi the Perth 
Goaxtrorki From the stateodtcMs whibh baTeaHready been glvm, 
h appears, that the illumHuUang (|aality of oil>gas, is to Aat of 
the ooahgks in questian^ as 8 to 5. Nov, if it be admitted, that, 
vith due management, a gallon of oil will yield 100 cubic feet 
^ ff* *> (end this is eertidniy rather above than belov the truth), 
and that 40 Ih. of ooal are capable of yiritbng 160 culno feet 
of gas (which is rather below than above the truth), we should 
have feam a gallon of oil and 40 lb. of coal, the equivalent 
quantitieB of oil and coal gas, or the, quantities of the two gases 
that afford equal degrees of light! But reckoning the oil at 
L. 90 pff ton, and the ooal at 15s., the cost of the oiUgas would 
be Isii 7d., and that of the ooal gas something less than Sjd 
It is no doubt true, that, for the due preparation of eoal>ga4, 
certain substances ate requisite, which are unnecessary in the 
case ofdl-gas; bat the expenco^of these is veiy trifling, and, 
at any rate, the Value of the coke, tar, and other products arts. 
* ing from the ooal, more than meets the extra Outlay which they 
decagon. 

To counterbalance these advantages, however, in favour of 
eoal-gasy it is admitted, that jthe gas-holders, conducting pipes, 
&c. do not, in the case of cohgat^ require to be quife so large, 
for an equal extent of illumin&tion, as in the case of coal-gas. 
But the difference, though it Has offen been prossqd ppon tlie 
puUlio attention by the advocates for ml-gas, is mudi less than 
it might, at first idght, Appear ; tor, admitting that even two 
measures of coal-gas were requiute to yield the same degree of 

a 

w 

* At Lord Oray*B estalilishment^ eitctffd hj M!r Milne of Bdinboi^, 
dnder tbe patent of Taylor and MottincaUy a gallon of oil yldde at an average 
only 80 cubic tet of gCs* On the other hand» some kfag^ of cannelcoal have been 
found, at the Penth GBB*work» to yield upwaida of 6 cubic feet per lb* 9 and that, 
too^ nmen the distillation was canted on only for three houia 
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bgbt ns QOe measure of oU^gas* the ooodiictiiig ppes 'of th^i^r- 
mer would need to bo enlorgedi on that account, only in the 
subdupUcate ratio ofltoS,orfu|fito7^ while the gao^mldon 
Would require to be increased in the aubtnpliatto ratio pf 1 to S i 
jthai is, as 4 to $ nearly* It thus^becotnes eyident, t|mt the re* 
laiivc expence of the jnpes and gas-holders for cal and coal gas. 
It but litde affected by the ^fference HSetWeen the illuminating 
powers of thegoses ; and tliat, in pmnt of econoniy, so far ait 
kiuit as regards the primo <;oift of the materials from which the 
gases are produced, <nl and coal gas do not admit of compa^ 
nson. , • , 

But, in fomnng a correct trad impartial estimate of the ns- 
spcctive merits of the two gases, it is obvious that vatiutt6*Gir- 
cumstanccs may require to be brought under considcFation, bo* 
sides the prime cost of the *materialB iiiom which the gases ore 
procured. A pioper view of these con only be exhibited, by a 
faithful statement of the acond expence incurred by an ml .and 
a coal establishment, producing an equal degree fand extent of il- 
lumination. Of the former, I can only speak from the reports 
of others ; hut, of the latter, I can give a distinct account, from 
what hus fallen within the range of my owq cxpetienoe< Leav- 
ing, therefore, to persons who are more cemversant with the eco* 
nomy of an oil-gas work, the losk cf laying before the pufahe a 
correct statement of the expenditure and capabilH^ cf that de* • 
M'ription of a gas manufactory, I shall proceed to give a brief 
account of the orij^ol cost, as well as of the annual outlay and 
lueuinc of a coal-gas work, such as 1 have lately planned, for a 
town cont^iug about li2,000 iohalntants. 

• 

Maaoiury, inclttiUiig a substantial gasometerobouse, xetart-iouse, l* §, A 
'purifying-house, liiufriahieds, boundaiy-wall, pavement, brick- 
work, &c. - - ' - - - - - €13 10 0 

Two Stone-tanks Ibr gasometers, tfoabb-walled, and clayed be- 
tween, with hewn &ces, - ^ - - - 343 0 0 

Carpentry and s)ater«work, doors, dcc« - - 323 10 0 

L.1280 0 0 
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^ , iaQNiwx>BX» 4*. ^ ^ a. 

i Baiorta, with eoi>(lw«riing*WM% to ... iw 16 o 

Tw ccnulcm^t * • . 81 16 0 

PuriiQ^iiig ajQpa^iMt 4«* • * •> . 86 1 0 

8 <ittoBieters, ^tk dutbu, pvll^ anl couMMpdM* . 397 7 0 

ttW jmcitt dtiaitaiJSifeit, ftwa 44 ia- 1« 1| is, dUumtMV *• 0M 14 6 

Jelntliig awl ^pwi^ 4Efit • , . • . 397 18 0 

. . so 0 0 

4000 7«^(itfaervice^peat .... 800 0 0 

Iroii«{dIlan fyc street-lighta, ^ • . • 64 0 0 

9 Wcckneo 8 moatlui at 91a. per week> < . 64 0 o 

ConUngeadeii indiidlag aaiaiy «rfeiig>neer, &c. . > . 300 0 0 


, 1.i!^8S 10 0 

Fkiqi tfhui statement^ it appears that ttie total outlay ujmn the 
«oa)-ga8 tnanufactoiy rc&rr^ to, would amount to L. 40^, lOt. 
Supposing only half the number oferetorts bdonguig to the es- 
tabliidiment to be in actual use at a time, the whole weight of 
coal they would decompose, in S4 )murs, would he 1| tons, anil 
the*quantity offgas they would produce 14,400 obMc feet. This 
volume of gas would, in the depth of winter, (when the lights 
were used, at an average^ six hours daily), affiwd a sufScicnt 
supply to the following bumcn>: 


4b 

r 

t 

Hourly ronaumpt of 

Equal light 



# gas, in cubic ^t* 

with candles. 

300 Na 1* Atgandup 10 holeap 

. 050 

3000 

100 Ko.& 

do. 14 

230 

1200 

80 No.& 

do. 18 

150 

7*50 

180 Bstwingi, 

• 400 

2100 

160 Jets, vith 8 hdes. 

- 280 

900 

800 do. 

3 

• 300 

800 

400 do. 

1 

% ^ 300 

^ 900 

1380 


2300 

9710 



• 6 



llaily eonautnpt, 14160 cuUe 4»t. 

C • ^ 

The quantity of coal carbonised daily'to sup|dy gas to bum- 
ehi of the above description, in the d^th of winter, being only 
1 f Urn, tbe whole quantity of •coal used eotixBe of a year 
wmild not exceed £60 tons; and aa the co^ fvqfU the retorts 
would do nuna than supply fuel, it is unnqoaasaiy to moke any 
albwanoe fan it. 

It now »mains to give a view of the probable return that 
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may be ekpeeted to be deiiired ftom tbe establishment IfT do- 
ing this, I shall suppress no outlay connected mther with the 
cost of the materials, or the expenoe of the manipularions, and 
the general management of the buriness ; while, tnt the other 
•hand, I shall charge the diderentf burners at a lower rate than , 
has yet been done by any cot^Jl-gas company with which I am 
acquainted', suppoung they are to be allowed to burn from dusk 
till nine o'clock. 


D£BIT-Sn>& 


• 

250 Tonn cannd^oal, at 15s. 

* 

L. «. 

187 10 

0 

^25 Bolls lime, at 2s. Sd. ^ 

* 

23 

8 

9 

Other purifying mateiials* « 

* 

10 

0 

0 

Manager, . . L. CO 0 

0 




Clerk, . • . 40 0 

0 




2 labourers, at l5s. per week, 75 0 

0 

a 





178 

0 

Q 

Contingenciea, . * . * 

IT 

120 

0 

0 

4 per cent, on outlay. 

a 

1G2 

.0 

10 10 


Is. 681 

9 

7 

CRKDIT-SIDE. 







x«. 

s. 

D. 

200 No. 1. Argands, 10 boles, at 21)4. 

0 

450 

0 

0 

100 No. 2. do. 14 do. at 35ti. 

• 

Pl75 

0 

P 

50 No. 3. do. 10 dd. at 42s. 

• 

105 

0 

0 

100 Bdtibinga, at 31a. Cd. 


283 

10 

0 

150 Jets, 3 holes, at 20s. 


150 

0 

0 

200 do. 2 do. at 15s* « . 

• 

150 

0 

0 

400 do. 1 do. at lOs. 


200 

0 

0 

Surplus coke, limb, tar, Ac. • ^ 

• 

CO 

•0 

0 

^ Cr^t^side, 

il 

1573 10 

"o 

Bebtt^side, 


C«l 

0 

7 

0 ^ 

L. 892 

"o" 

*5 


* This would adbrd.a clear profit of SO per-cent, on the origi- 
nal outlay, after laying aside the interest of the capital* and re- 
scrying L. 199 : 6 : 6 annually for repairs and contingencies. 

By on examination of the deMt-ride of the account, it may be 
infcripd, that, since SCO tons of coal yield S,S40,000 culne feet 
of gas, the total cxpcnce of which is L. 681 : 9« 7, the cost of 
manufacturing 1000 culvc feet is 6s. Id., including every^item 
«>f outlay) as well as the interest of capital. , 
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. Bj «x«iolning the credit-^de of dm account, it may be infer* 
red ebat die Mine extent and d^ree of Ulununation, which, in 
the case of ooal-go*, costs the consumer X» ICIS, 10s., could not 
be procured by means of thllow-candlcs for less than L. 10,114, 

* ISsn, supposing a candle (four in the pound) to bum 13 houis, 
and the price to be lOd. per lb, ; bring a saving of nearly 7 to 1 
in favour of coal-gas. The prittu acut of the oil alone, to oilbrd 
the same extent and degree of illumination, would be I, 14^0, 
10s,; admitting, on the statement of Taylor and Martiiuau, 

* that 1 cutnc feet of oil-gas yield a light, >for an hour, equal to 
10 candles, and that a gallon of oil 'at'Ss, gives by decomposi- 
tion 100 cubic feet of gaa 

* * On the other hand, if 1000 cubic feet of oU-gas be supposed 
to cost 36s., the price at whieli it is stated to be obtained in oil- 
gas manufactories, die expence of a quantity of oil-gas, equal in 
illuminating power to the quantity of coal-^is above mentioned, 
would be L. 18^. Hence the prime cost of the t»l-gas would 
exceed the sdlitig' price of an equivalent quantity of coal-gas, 
produced at an f»stalilishnient such os 1 have sketched, by mum 
than the interest of tbe capital vested in the manufactory. 

If from these pcLuniary views, which have a reference, in 
some measure, to^the private iutei^st of gas oompauics. We pass 
to considerations of a public and more comprehensive nature, 
and inqture which of the two rival gas manufactories ought to 
be encouraged on the ground of national policy, an enlightened 
Li^slature, it may be presumed, could have no hesitation about 
giving the pfcfercncc to ooal-gos. It appears, indeed, that, hO 
far as economy is concerned, tli^ prices at whidi tbe < two gases 
Can be procured scarcely admii of comparison. Coal, the bub- 
stanee from which one of diem is evolved, is an article so very 
abundant in this country, that any increase ia die demand for 
it, so far ftom rairihg its price, would probdbly render it ehea)icr. 
In consequence of the improvement that might be expected to 
result from more extended teorhnngs ; whoneas oil, the substance 
Amu which the orther is obtained, must always be limited in 
'quantity, aa well as precarious in supply. The very extensicHi 
of dd-gas establishments would enhance its pnee, and set bounds 
to its'use. Mofceoiver, in the case of odal-ga^ we obtain a pro- 
44 nct which IS vasdy itioiie valuab^ than the tern mateHal from 
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trhicli It is procured by decomposition ; whereas, in the of 
oil -gas, it is well 'known that ite iliumhiating power is rather <li> 
miitishcd, than augmented, by its change of condition ; the light 
which it emits, in the gaseous state, being somewhat* lem than 
'that of the oil itself. When it is consumed in an Aigand la^, 
iU'<’ordiiig to tlie ordinary mode. Lastly, the rendtie^ of the 
coal, after the latter has been used for the purpose of produdng 
gas, is still valuable as an article of fuel; while that of the oil is 
good for nothing, but to clog with an useless product the vessels 
in wliich the decompfAition is cilbctcd. 



Art. XXII .— regarding MaUeahk Iron Railwaffs. 

No subject, in Mechanical I’bilosophy, is at present more 
interesting than that of lloilways, and we had expected to have 
been able, in^thc present l^umbcr, to lay before our readers a 
short view of their construction and operation, and of the gcno> 
ral principles and comparative advantages of this mode of con- 
veyance over that of Canal Navigation, so far as they can be de- 
duced from the facts and observations already known, os well as 
to point out where addiriunal information and'cx^jcriment is yet 
wonting, to complete the theory of tins important branch of me- 
chanics. We must now, however, defer this to another oppor-* 
tuuity. Meantime, we recommend to the attention of our read- 
ers the perusal of the {nrinted coiTcspondence, on the merits of 
molleulile iron and cast-iron nuls, publAhed by Mr Birkinaluiw, 
nt Newcastle. The patent malifeable iron-rails arc thus described 
in tlie article Railways, in the Slipplemcnt to tlie EncydopaxUtt 
Britannia > ' • • 

An improvement has lately been made in the construction of 
the mallcalde iron-rails, which {Hvmiscs to of essential utili- 
ty. It consiate in the use^^of bars, nut rectangular, but of a 
wedge form, or swelled out on the u]f^3cr-edgc. In the rectan- 
gular bar, there is evidently a waste of metal on the under s'ur- 
tuaef which, not requiring to be of the same thickness as where 
the woggou-wlicel is to roll, may be evidently reduced with ad- 
vantage, if it can be done easily. The bar nu^ then be>made 
deeper and broader at the'top than before, so as with the same 

_ • c c 8 


Notux regarSng 

quantity Af matal to be equally strong, 'and present a much 
broader bearing surface for the wheel. Thu has been accom- 
plished b;jr Mr Birkinshaw, of the Bedlington Iron-works, who 
^ obtained a patent for those broad topped rails. The pecu- 
1^ shape is ipven them in tiie rolling of the metal, by means 
of groqyes cut in jthe rollers, corresponding with the requibile 
breadth, and depth, and curvature of the proposed rail. Mr Birk- 
inshaw recommends his rails to be eighteen feet in length. We 
have seen one of these patent rails at Sir Jolm Hope's colliery ; 
and it certably forms the most perfect irot^rail which has hither- 
to been contrived ; combining very *simply and ingeniously in 
its form, qualities of lightness, strength, and durability. 

** It is twelve feet long, two inches broad along the top, and 
about half an inch along the bottom, and still tliinncr between. 
It rests on sleepers at every three feet, and at those places the 
rml is two inches deep ; while, in t|)e middle point, between tlie 
sleepers, it is three inches deep. All these inequalities, we be- 
lieve, are performed on the metid, by means of the rollers ; and 
this circumstance is well deserving of attentiem, as it may obvi- 
ously be applied not only to the formation of railways, but to 
a variety of other arlb. The moulding and shajnng of metal 
in this way is quite a new attempt* in the iron-manufacture, and 
,it u not easy to say how far such an invention nmy yet be car- 
ried by the skill of British artists." 

We have frequently had an opportunity of olvscrving these 
rails, and agree entirely in die above description and opinion 
of thrir utility, and should regret to think,' that the oxydo- 
tion of malleable iron should ^pfevent diis improvcfiicnt from 
being aS that utility it otherwise would. On this subject we 
may also, in the mean time,' recommend to the attention of our 
readers a very ingenious letter written on the subject of Kailways, 
lately pubUshtjfl inVbis dty, being a series of papers of great 
merit, which ori^nally appeared in the Scotsman newspaper. 
The author's views on the subject of friction are in general 
sound, but they only ^pply to the friction of the axles of the 
cartii^es. ^The rolling of die wheels along the way is quite a 
different sort of action, and may posribly modify considerably the 
resulti.' But, cm this subject, we, cap state from authority, diat 
sooie experiments are now in progress by the Glasgow and Edin. 
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bui^ iUlway Comjlianj, vhidit ire have no doubt, Bet 
thiB matter completely at rest. 


*Abt. XXIII.-«£ 2 S^ qfSarejpiani^ have Floweredin IP 
Itof/aX BotAnie Garden^ JEftinburgh^ during the last three 
months. Communicated by Professor Graham. 

ilfar. IS. 1825. 

tury old, with a trunk nearly 
2 feet in ctrcumfhrencc ; but 
the whole hei^t of the tree 
does not exceed 15 feet, harine 
been v&cy fiequently pollarded, 
to confine it under the glass. 


Amaryllis Johnson!. , 
Ardisia paniculata. * • 

Ilauera humilis. g 
nictia hyacinthina. 

Canna gigantca. 

— iridiflora. 

The principal fiower-stem of this 
splendid plant Is ahore ten 
higii. If pLiced in rich liglir 
1o<ini, with plenty of pot-room, 
the ]ilant wouldgetmuchlai^cr. 
It has never before flowered in 
this country; and a beautiful 
drawing has therefore been 
tiinde ol’ it by Br Gresdllc for 
Af r Hoscoe's work on the Sci- 
taminee. 

Canua pedunculata. 

specioba. 

C'olumnca hirsuta 
Cliamscrops humilis, mas. 
Epneris attenuata. 

G India scricea* 

Gf3odyera discolor. 

I lippeastBum splendens. * 
J^cksonia spinosa. 

Laiirus Camphora. c 

The specimen which has produced 
flowers, is a small plant, 8tni«2: 
from a cutting two years ago, 
and Went in stove heat, which is 
iirobaluT the cause of bringing 
it into flower. The large spea- 
men of the camphor tree in this 
garden, has always been kept 
m a cool situation, and has ne« 
ver been observed in flower, 
althoui^ more than half a cta« 


Laurus glauca. 

LoI>clia surinamensis. * 
The rich vermilion blossoms of 
this plant are ba<1]y described 
and figured as ^ p^e red,” in 
Hot. Mag. t. 226. 

liysinenia pungens. 

Mirbclia reticulata. 

Passiflora Ildkbertiaua. 

PdCtlos foetidfu 

Tiis sitigular ]ilant has been in fVill 
flower in the open bbrder for 
three weeks. It stands in a , 
very dry situation, and is quite 
as strong as it usually is in this 
country when cultivated in 
damp situations, wluch, in its 
native counti^y, it always inha« 
Ints. 

Rhododendron duuricum. 

— — g aem*» 

• pervirens. 

These (wo beautiful plants were 
covered with flowersin the open 
border in Jar^iy; but a sharp 
frost coming^n at the time, 
completely Inllod the flowers on 
the first. The plant, however, 
has not sufiered-and has shewn 
m&ny flowers siiice, as fine as 
those which appeared beforok 
The vor. g sempervirens has 
been in no way iiyuied by the 
feost, being much hardier, and 
mudi more deserving of culti- 
vation in tins dibwte. 
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Aw.T^V^^Mdwnilagieal Obaervaiions mide at LeUh. Byj 

Mr Som COLDSTREAIC. 

The Journal from frhxcli following Mont^ily Results are 
extracted, is kept about 20 feet above tlie level of tho sea, and 
a few hundred yards distant fiom it The Thermometer is re. 
gistered at 9 a. m. and 9 r* m. ; the Barometer at 9 a. m. Noon, 

4j V. H. and 9 r. it. ; the Pluviometer apd Wind- vane at Noon. 
The Hygromctrical observations aro made by means of two Ther- 
mometers, one of which has its bulb covcred#rith silk, end moU- • 
tened with vahh: ; their indications are registered at Noon. 

jANOAnv 1835. 


Beiulid* 

1. Temperature. § Fahr. Ther. 

Mean of the Month,.* 40\97& 

Maximum ohberved, G0.590 

Minimum observed, 2.5*000 

llange,... 35.500 

Mean 01 the^extrcnies,.....^ 42.750 

% Fressure. a * Inches. 

Mesn of the A 2».906 

Maximum observed, 30.0i>0 

Minimum observed,.,.., 28.000 

Range, 2.100 

2. Humidity, Fahr. Thor. 

Mean diiFercnce during the month between the two Thor- 

mometers, 3^84 

Maximum ditto,..,...,. .t A....t 0.50 

Minimum ditto, 0.25 

4. Rain, 4.0J^0 Inches. 


0, Winds, NE. 2, SW. 25, XT. 2, N W- 2...day8. 

u 

Hi JimarJts* 

Jamutr^f 3i— Jkt 3 a. v, there were several loud thunder-peals, and very a i- 
vid li^d^tning. Upwards of an inch^of nun fell in the course of the 24 hours. 
Wind moderate* Mean temperature 40”. Mean pressure 29.58, increasing. 

/}^A,..4>reate8t dryness observed. Wind N£. by N* Mean temp. 30^25. 

9(5w--Barometer at 6 p. ac. 30.90 inches. The pressure had been variable 
for some days previous, with NE. and BW. winds $ and the weather very 
agrmble. Temperature moderate, ^he barometric column has not been ob. 
bcrved bo high here for many years past as on this day. An equally great 



Miieorohgical ObsermtioM made at^Lekh. 395 

pressure scorns to have occurred ac the same time over the whole isla^n, and 
the western shores of the^Continent. * * ^ 

1(UJL — ^'rhe pressure gradually and regularly diminished till this day, when 
U began again to increase* The weather dmixig the whole week was very fine* 
Tf'mp. 3(l®-5Ci®. j 

, Itf^. — ^'rhe pressure diminished agaip on the 17th, and this morning the 

inininium for the month occurred, 2S.30* Wind W. brisk. Heavy rain fell 
during the day# At 10 a. M* a renwrkably distinct convergence of the solar 
beams was seen, under the utual dvcumstascea* 

27^A.*^or several days abeut this period, the temperature was veqr va- 
riable. £xcepting on the throe first days, no storms of wind occurred during 
the whole month- 


« * ;F£BEUARY, 

JtewUiw 

Fohr. Ther. 

lifean of the month, 39^025 

Maximum observed, .57.000 

Miniuium obsm ed, 21*500 

Hangc,*...<..«.«^«..a....|... 35.500 

W Mean of extremes,. 39.250 

2. Pressure. • Incites. 

Mean of the Mouth, 29.950 

Maximum observed, 30.410 

hlinhnum observed, * 29.140 

Kangc, 1.270 

3. Humidity. 9 Fahr. Thcr. 

M can difference during the month Itetween the two Ther^ 

inomi«tcrs, 2”.99 

Maximum ditto, 5.75 * 

Minimum ditto, 0,75 

4. Pain, 2.80 inchps. 


rewinds, NE. 1 SE.C SW^lS W. 6 NW.3...days, 


* • J^morAv. 

This month has been a very pleiSuiiit one, mild and diy. Pressure re- 
markably steady for Uie season, and graduri iii its variations. No storms of 
wind occurred. * 

• 3d A light sliowcr of snow fell, which soon dissolved; cirri very prevalent. 

" 7^^^— —Two colourless^inbows were observed to-edy, one at 9 ▲. h. and the 
other about noon : the primaries only wore seen. 

17/A.-.-The sky at sunrise tliis morning presented an uncommonly splen- 
4lid appearance, being covered with Idng cumuli and cirro-strati, decked in the 
ricliest tints of the si>octrum, the green not excepted * heal^y nimbi passed in 
rapid succession, discharging a few sliowers of rain fill about 3 p. K. About 
4 p.v. when the sky was coyered by a thin sheet of einro-siratat and floating 
eeui^hikbtf and when a large nimbps, advancing from the west, was fbacuxing 



896 CcUutial Phencnnenajirom April to Jidy 1. 1825. 

the Bih^ then* near the horhson, a hah of vei^intemting appcaranc:! was seen. 
It consisted of two faintly-coloured arcs, one of which hah a diameter of about 
45% and the sun fbr its centre ; the other had a diameter somewhat less, and 
a point some degrees above the sun for its centre. The upjier arc therefore 
cut the lowex^in two points^ but was not visible within its circumference, it 
continued visible for a fow minutes unly. The colours of the exterior arc 
were much fointer than those of the interior. Is it possible that the exterior 
one could have been formed by reflection tf the sun’s rays flrg&i the surface of 
the nimbus? Similar phenomena have been seen accompanying the solar 
rainbow, which could be distinctly traced to like causeSM.^hiL Trans. Abiidg. 
vol. ii.— -wdc. Paris, 1743^ p. 5i. Ac. 

laiA^Foree Solar Hadiation to-day at noon 17**- Therm, in shade 50^ 
winds have prevailed for several days. I'his morning there 
was a sharp frost $ in the afternoon heavy showers of snow. 
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By Mr Gsorgb Aberdeep. 
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The times are ihserted according to the Civil reckoning, the day tiegin- 
ning at midnight- — The Coi^unction of the Moon with the Stars are 
given in Right jiMoensiofi* 
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Art. XXVI •^Proceedings qfihe Boj^l Socie^ of Edinburgh. 

(Continued from last Number, p. 175.) ^ 

Jan. 3. 1835.— *X?HE foUotnng paper wM read : On ihe Dis- 
persion Stony /"ragments remote Jirom ^tdr native beds, as 
displayed in a statum of Loam near Hlanchester, by Dr llib> 
bert. 

Jan. 17. There were read, 1. Description FergvMnite^ a 
new Mineral Spenes, b^ Mr Haidinger. 3. Extraeis Jirom a 
Journal of Traroels ilirougU part of Penial by James Baillie 
Fraser, Esq. 

Feh. 7— There were read, 1. J M^noir on a singular Block 
of StonOy oociipying the Summit of a Hill at Dunkcld, by Dr 
MacCulloch. 3. Description of MTUhamitey a new Miner^ Sjic- 
cies found in GIcneo, by pr Brewster. 

Feh. 31. There were read, 1. Jcconnt of»a Sepulchral Urn^ 
containing fragments of Bones, and a Boar's Tusk, found near 
the village of Rathcn, in Aberdeenshire, by John Gordon, Esq. 
of Cairribulgh. 3. Description of a New PItotometery with its 
application, by Mr William Kitchic, A.* M|, Rector of the Aca- 
demy of Tain. 3. On tho first introduction of Greek Litera- 
ture into England after the Dark Agesy by Patrick Frf^j.cr 
Tytler, Esq. 


Art. SLXVII. — Proceedings of the Wernerian Natural His- 
tory Society. (Continued Yrom p. 176.) 

1834, D«f.’l8 .— At this meeting were read, 1. A com- 
munication from Dr Treviranus of Brcmtn, On the Cot him of 
Use Interned Ear tfi Birds; 3. Notice by Mr J. W. Reddoch of 
Falkirk, regarding die bonc 3 of a quadruped found in a bed of 
day, and of razor-shells found in a bed>af sand under the clay, 
near Camelon, 90 feet above the present level of the Forth ; 8. 
Description, by Dr Traill of Liverpool, of a new species of Si- 
lurus, S, Parkeriy found in the river at Dcmcrara in 1831. 
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At ^is nfeeting the following gentlemen 4rere a<1niit^ menw 

ben: 

iiov«unBiw*i 
$ir IHvid Moncivifll!^ Buu 
Jiuob VenA)l&> Eaq> 

wamtn < v 

Ite Kcgranr, BrafeMor «f Chemistty and Natural PUtoaophjr at Christiania. 

18S5, Jan. 0.->-Dr Knox read a short communication, shew- 
that the bones found in the bed of doy near Camelon, (no> 
tioed above), were those of a seal, of the spfcies still inhabiting 
the Frith of Forth, (Phoca vit«{tna^.~The first part’bf Dr 
Bichardson's HemarTea on the Climate and Vegetable Produc-. 
Uans ^ihe Hudson'e Bay Cmmtriee was then read. 

Jem. SS.— The Secretary read the second part of Dr Rich- 
ardson's Remarks, containing OhaeroatUma on the Climate at 
Port EnterprixCi Lot. 64° N. ; I^png. 116° ^ W.i with an 
account of the pregreaa Spring and Summer^ at tltat atation, 
in the year 1831. — ^Dr Greville read extracts from, and gave a 
general account of, the third memcar, by himself and Mr Ar- 
nett, (HI a New arrangement of the Mtwei.— >Therc was also read 
an account of a jyina* apeciea ^ OrmBtorynchua (O. crispus), 
drawn up by Mr William Mac^Uirray ; iqpecimens of die new 
queries, and of the one formerly described, being at the same 
time placed on the table.— Professor Jameson gave on account 
of the Sea Leopard from New South Orkney, a large animal, of 
the genua Plioca, and of the Eared Seed frenn New South Shet- 
land. Specimens of both, brought home by Captain Weddel, 
were exhibited to the meeting. ’ * 

Peh. 6.— The concluding part of Dr Richardson's Obaer- 
vationa on Bee Botanjf ^ the JTudaon'a Boy Countrieay was 
read. The Secretary was directed to communicate to Dr Rich- 
ardson the thanks or the Sexaetyfor his valuable paper (read at 
this and two preceding meetings) : Ard, on the motion of Pro- 
fessor Jameson, rccrived with acclamation, he was directed at 
the same time to convey to the Doctor and to Captain Frank- 
lin die cardial g(Xid wishes of the Scxnety, for the suixsessful 
issul of the enterprising and perilous journeys which they are 
about to undertake, for the second time, in the service of their 
country, and toa the furtherance of edienoe. (Dr Bidiardson^ 



Proeeedxngt of the WemeriemSodeti/. 401 

paper u printed in die present Number of this JouAud,*^ 197. 
eteeq'\ v 

At this meeting the following communications wepe also read. 
4. Notioc of the occurrence of Mineral Pitch in Primitive 
rocks in lloss-shire ; by Mr Witham of Lartington. 2. Account* 
of fossil-trees found in» secondary trap-rocks at CJoghom in 
Lanarkshire, illustrated by specimens ; By Mr John Baird. 8. 
Notices regarding the Rhinoceros' horns of Blair-Drummond, 
tending to shew that they may probably be regarded as havii^ 
occurred in the blu^'clay of that district; by Mr A. B. BUdc« 
adder,^ Allan Park. 4. Aocq^nt of some remarkable fbsriliaed 
trunks and branches of trees found in a quarry, near Cold- 
stream ; fine spedmeus of which were exhibited. 

At this meeting, the following gentlemen were admitted ipem. 
bers: . 

amiDsiiT : 

Heniy j&Dglefi^t Baq. 

William Gibson Thomson, Esq. 
voH.BKsroaitT ; 

Dr Colin Rogers. 

> Richard Davie, Esq. 

Joseph MitchcU, £«q. * ^ 

laaaiaKt 

Professor Haiisteui of ChrUUania. 

Professor Rathke of Christiania. * 

Peb. 19.~’The Secretary gave a general account of two com- 
munications received from Captain Franklin, viz. 1. Tahlee tf 
Summer Temperature observed »» Spffzbergen ; and, 8. Taitk 
^ the Temperature of the SeA at various depths, made during 
the voyage to Sjntzbergen. [B&th these interesting tables are 
given in. the present Number of this Journal, pp 832, 834.] 
There were then read, 1 . Account of fossil-trees. Sic. found 
imbedded in the day strata new Harwich, by Mr William 
Knott, Landguard Fort ; Notice in regard to a collection of 
buried trees, a^iparently native^ Bpecies,^ately ^scovered in the 
course of draining a peat-moss in West Eudiian, in a letter from 
Mr Logan of Clarkstone, to Mr A. Blackadder. — Professor 
Jameson gave an account of a sandstone cast of a large fossil 
tree or arboreous stemmed plant, lately found in the qnariy at 
Ciillalo in Fife ; the spedmen Jbeing at the same time exhibited. 
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^ * C I 

A tecies of observations made at Guayaquji], by Mr William 
JaitiesoB» surgeon, contained in a letter to Professor Jameson } 
aiso^ obsermtions made during a vt^age to the East Indies and 
‘China, in 1817 and 1818, by,Ca}itain Charles Stewart of the 
Honourable East India Company's sliip General Harris ; were 
lidd on the table. ^ ^ 

Dr R. E. Grant then read the Seat part of a memoir, contain- 
ing a Series of cX)servaiions and experiments on the natural his., 
tory of SpongeSf which he illustrated by means both of living 
and of dried sperimens. 


ar«. XXVIII.— scientific intelligence. 

* 

CEOGiiArii;^'. 

It H 

1. SeyUa.-.^As the breadth across this celebrated strait has 
been so often disputed, I particularly state, that the Faro Tower 
is exactly G04<7 English yards from that clasrical bug-bear the 
Ilock of Scylla, which, by poetical fiction, has been depicted in 
such terrific colours ; and to descri^ the horrors of which, Pho- 
Icrion, a painter, celebrated for his nervous representation of the 
awful and the treincnduus, exerted his whole talent. But the 
flights of poetry can seldom bear to be shackled by homely triitli ; 
and if we are to receive the fine imagery, that places the summit 
of this rock in douds, breeding eternal mists and tcm]>ests ; that 
represents it as inaccessible, even'^o aman provided wi^h twenty 
hands and twenty feet, and imn'icrscs its base among ravenous 
sea-dogs ; why not also rct^ave the whole eirclc of mythological 
dogmas of Homer, who, though so frequently dragged forth as 
an authority in histo’.-y, theology, surgery, and geography, ought, 
in justice, to be road only as a poet. ^ In the writings of so ex- 
quisite a bard,' we nmst^ not expect to find all his representations 
strictly confined to a>:acre accurate narration of facts. Modems 
of intelligence, in viritlng tliia spot, have gratified their imagina- 
tions, already heated by such descriptions as the escape of the 
Argonauts, and the disasters of Ulysses, with fancying it the 
scourge of seamen, and that, in a gale, its caverns ** roar liko 
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dogs ;** £ut I, as a sdilor, never perceived any diflerencc between 
the effect of the surges here, and ou any other coast ; lyct I have 
fretiiiunlly watched it closely in bad weather. It iji now, as X 
presiinie it ever was, a common {ock, of bold approach, a little 
Horn at its base, and surmounted by a castle, witli a sandy bay* 
on each sich’^ 'J'hc one on the soutli side is memorable for the 
(li'.ahtcr that happened there, during tlie dreadful earthquake of 
1783, when an overwhelming wave (supposed to have been oc- 
cauoned by the fall of part of a pnnnoutoiy into the sea) rushed 
up the licach, and, j[A its retreat, bore away with it upwards of 
2000 jl^iplc, whose cries, if they uttered any, in the suddonnesa 
of their awful fate, were not heard by tlic agonizeil sjiectalors 
around.— Memoir. 

S. Outside the tongue of land, or Braccio di St 

nuioiere, that forms the harbour of Messina, lies the Salofaro, 
or celebrated vortex of Chcfybdis, which has, with more reason 
than Scylla, been clothed with terrors by the wdlers of antiquity. 
To tiic undecked boats of tlie Bhegians, Locrians, Zancleans, 
and Greeks, it must Iioi'e been formidable ; for, even in the pi-o. 
sent day, small craO: arc sometimes endangered* by it; and X 
have seen sevend mcn-of-war, and even a scvcnty-four>gun s])i|., 
whirled round on its surface ;*but, by using due caution, there 
is ginieriiliy very little danger or inconvcuicuce to be apprchctttl* 
ed. It appears to lie an agitated water, of from seventy u> 
ninety fatlioms in depth, circling in quick eddies. It is owing, 
probably, to the meeting of tlic harbopr, and lateral currents, 
witli the main one, the latter Inpug forced over, in this direction, 
by tlic o({poBitc point of Fezzo. « This agrees, in some measure, 
with tile relation of Thqcydides, whq calls it a violent recipro- 
cation of the Tyrrhene, and Sidlian Seas; and he is the only 
writer of remote antiquity I remember to |^avc read, who haa 
assigned this danger 'its true tituation, and not exaggerated its 
effect. Many wondeiful sthries are told respecting this vortex, 
particularly some, smd to have*becn by the celebrateil 

diver Colas, who lost his life lierc. I have never found reason, 
however, during my examination of this spot, to believe one of 
them.— Memoir.’ ' , ^ 

3. Haneteen's projected JoUmep to Siberia,'^**, T. have en- 
deavoured to diew (in the Christiania Journal), that the ritua- 
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turn the magnetic poles of the earth may he determined from 
observatiotts with regard to the variation of the compass in their 
neighbowhpod* The observations of the English navigators in 
the north-west polar sea^ hav^ proved, in the most sati^actory 
manner, the rituation of the North American magnetic polo. In 
Siberu^ where the other north magnetic pole lics^ we have no 
detenuinadons of that sort, except those founded on Stadtsraad 
Schubert's observations of the variation of the compass, wbidi I 
have employed in that paper. In a particular manner, we want 
altogether the observations both with regard to the dip of the 
needle, and tlie magnetic intensity which are so necessary to de- 
termine the |pngitudc of the magnetic axis, and its comparative 
internal force. To supply this want, and to promote tlie inves- 
tigation of a theoty so important both to navigation and to our 
phyrical knowledge of the earth, his Majesty our gracious King 
has given permission to the undersigned to undertake a journey 
of from two to throe years through Siberia to Kamtchatka. lie- 
rides the magnetic observations, which are the chief purpose of 
this journey, experiments will be made with the pendulum, to 
assist in obtaining a more accurate determination of the figure of 
the globe, together with such observations as may tend to ascer- 
tain geographical, hypsometrical, mid meteorological points ; and, 
in short, every thing contributing to phyrical sricuce, which abi- 
lity, time and circumstances enable him to accomplish. Ife 
trusts, too, that steps will be token to prevent so fine an oppor- 
tunity of enriching natufal histoty from poAring without advan- 
tage JETujwfecw. 

« 

niSV'ORY. 

4. Notice regarding Cdpemicu9,^l^o name of this celebrated 

* It must be a mattfr of hopeful expectation to mfn of eeience to look forward 
to the aocompllshment of the expedition which Ptofeiior Hanvtecn has here an- 
nounced. Particular eircumstances, we uuderr jand, have as yet prevented its com- 
menoement. We trust, how vcr, that au undertaking so worthy of the patronage 
of the King/and of a cout/dr3^ in whieh science is taking ftat and deep root, will not 
be long delayed. In the mean time, the public will not fail to give the credit so 
amply due to the Profkssort whose toal for science, which he is so well qualified to 
peomo^^ makes him desirous, leaving for so long a time his interesting family, to 
expose himself to the hardships and dangerq of every kind attending such a journey, 
of which it is scarcely possible for us to have any conception. 
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Oftronomw was wrUt«n Ec^pernick ; he was a canon jutd jfitysi- 
cian, and occu{»ed himself in directing buildings, ^^e aque< 
ducts whidi be oonstnioted at Graudena« Thom, aocUrDantaig, 
fltill exist. He took ft4 yean to produce his famous astronoon- 
•col system, against which the i^tunders of the Vatican were 
hurled when ym author was d^ad. The sentence of condemna- 
tion was only repealed at l^ome in ISfSl ; Ct^nucus died in 
The monument which Bi^op Eromer erected to him in 
the Cathedral of Vrauenbourg) no longer exists. Prusna claims 
Copernicus as one of her son^ althou^, at this period, Thom 

did not belong to the*Prus6iana. 

• . 

unTBOBOnoev. 

5. Temperature qf the 'M. Dulong communicated to 

the Institute a letter from M. Pouillct, in which that philoso- 
pher aiiOouiK^, that he was occupied with experiments relative 
to the measure of very elevated temperatures, such as those' on 
the surface of incandescent bodies, or bodies in ignition, 
dames, and particularly of the sun. The instrument used by 
M. Pouillct to obtain these resulti^is founded on the properties 
’ of radiant heat, and principally on this datthn, th;it a body, the 
bulb of a thermoraetev for in'^ance, perfectly insulated in the 
midst of a sphere of ice, but so placed as to recovc the rays of, 
the sun through a ^rciilar ap^tnre of such a form and position, 
that all the lines, forming tangents to the sun and the ball, may 
pass through it, will be heated prodsdl^ in the some manner as 
if it were supposed that a portion of the surface of the sun, or of 
a body heM^ to the same tcmj[)erature, exactly filed the aper- 
ture ill the ice. M. Pouillet, among other results, states, that the 
tcmperaturo>of tbp $UD, thus determined, is 1400* P.). 

*6. XftetnsMotM SrumfSiairm on XiOcAaaw.— tTf^words the lat- 
ter end of March, in die ^mur 181S, a diower of snow fell 
on Iiochawe in Argylesbtre, whkh i|khned or astmiished 
those by whoia it wps witnessed,* accor^K ^j b ^ the](^were influ- 
enced by coriority ox eujierststio'n.— Saolb gentleiiien, ‘.foo had 
crossed the lake in the nforaing, had 'a good cqiportunity ttf 
matkii^ the phenomenon.' AH had been calmly beattfifiil 
during the day, and they w^re retqriiing bometsards flroin 
von. Xii. no, 84. afbil 18%r9; n d 
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Boii]^ Cyiywhyob* ‘when, the heowiJiig suddenly glotMi^ 
roircd pior^ smartly towa^s the shore 19 order to svpid 
ibf ythmteiMMl storm. In a fe^ minutes, however, they wore 
'Ovfrtidt^ by a shower of snow ; and immediately aftm*, jhc 
lahc^ wldeh VM, of glassy smoothness with their boat, doj^hes^ 
and all swoond, presented a luminous surfaosy forming one 
huge pheet of dte. Nor were the exposed parts of th«r bodies 
eiiigular to diis le^iect, for to the eye they all seemed to burn, 
althou^ without any feding even of warmth* When they ap. 
pitied tlM>^ hands to any of the mdting apow, thejuminous sub- 
stance adltcred to them as well as »he minsture, and this pro- 
perty wan not lost by the snow for twdve or gfteen minutes. The 
evening became again mild and calm, but lowering and very 
dark. I^e nafives ‘bad not Witnessed aUy similar appearance 
before ; and many of tliem believed it the forerunner of some 
dire calamity that was to befal their mountain land. — TTirn. 
Colin StnUru i' 


7. Form, cf HaUstanes ascending the volcano of 

Foracd, in the Andes, M. Humboldt had oocasion to observe, 
that, durio^a hail-storm, thy^ haUstones, which were white, from 
gve to seven Ihms in diameter, and formed of laymrs of different 
tnuiducency, were not merdy vfgey mudi flattened at the poles, 
^ but were M much swelled in their equatorial dijnanbions, as to 
have rings of ice separate from them on the slightest blow. M. 
Humboldt had twice previoudy observed this {dienomenon in 
the'DRoUtttaina Bareuth, and near Cracow, diwing a journey 
in 'Foland. ** May it bb admitted, that the sucoesrive layers, 
which arc added to the central nucleus, arc, ht a state of fluidity, 
sufficient to allow of the flattening of Ilia qtheroids being caused 
by a rotatoiy movement r* — Ann. dt Chim. xxvii. litO. 


8. Falling Star aeon at MidAt^ On the ISth August 
18S3, at a quorfor post eleven in the folwlabon, as f w*as em- 
ployed in measuring tbd aenith di^ncies nf foe pole-stair to de>- 
termino the latituda/h luminous body passed over the l^dd of 
the uqlversaldnstrument telescope, the lig^t of which was some- 
what greater than that of foe pde-star. Its iqtparent moflon 
was from belowtipwards ; but as the tddmope shows images in 
an inverted porition, its real mrrion, like that of every foiling. 
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llody* wSy firom above downirards. It pa«ied ever Uw telitfloope 
ill tbe space of a seodhd or a secottd aad a half, aiid its asotioii 
SHn neither perfectly equal nor roctSlioear, but resemoled vwy 
much the unequal and somewhat serpeMind motion of an as> 

* cendiag rocket, fkan the uneqttafbnnuBgsf die diarge^^and the . 
irregular reaftioti of the streifpi of air issuing fWrni it on the kU 
mot^heric air. It wui thus evident, that thsansekeor imoved in 
Our atmosphevei but it must have been at a oonwderable hmght, 
«nce its angular motion vsaa so alokr. This is perhapathe only 
instaaenia nbieh a abooti|q^«ttHr Iwa been seen at midday in 
char sna-ahinei.* * JjfemsftWr r 

• ai 

9> QuanH^ tif JSUdu .near ffeaham. The Beverend Mr 
Wastell of Nanbmugh, near Hexliam, NorthiiubetlaiKi^bnafiir 
several years p|i8t a very accurate register of the quanti- 
ty of rain which has faHm t}>ere^ as indicated one of Mr 
Adieus best gauges The following is the monthly report foi 
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IndicB 

Jtttuny 

0.^ 

July 

1.31 

Ptfbruttry 

aM 

August 

1.73 

Mavch 

1.69 

Septeiisber 

11.61 

Apnl 

0.64 

O^ber * 

3n43 

Ma^r 

iM 

Kovsmbtr 

4.11 

Jiw 

ln34 

Dsoembsr 

4.76 




tasir 


The total depib of rain in 18S4 has not been quite an avesage. 
The lioUowtag were the annual quantities ascertained at New- 
bnn^h far the three preoeding yesra 

In isn, * . ST.U 

. . ism, " . • saw 

18S8, - saM 

m 

It may be noticed* ^Uiat the quantity of ndn which fell near 
Wakefield in Yodudure* iq September and October last, was 
modi greater than at Hexham* • 


D*dS 
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lA Mb^Ofnibgicai Taibk, ecetratiell J^jnm the RegieUr Ite^ 
hg JxjrdhOrojft at Kie^iams CasSe^ Narffi Britain. Lot. 80* 
W BOf'JmAhdfoe the level qfthe Sea 


fTi-j,., lOa’^E! 
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4^822 
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38.061 
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Annual JResulU. 
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Exiremt Co9l onoT HMy Tk emm sUtt. 

CoIdeitVfHli DaeessUri Win6 W. 21^ 
HoCOS^ I44h July SW* 75 

Mean Temperatiini Ibr 1824* * 47 808^ 


ileittljj ^ Twb Rain Oaofu, 

I, KililM9a Garden^ atamittO toet above tfae level 

i .. ... 

9. „) N.W CdMte> Round Town, «bout 1$0 ftwi. 
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esoaMosy. 

11. Hvman Skddom Jbmd mdate^ in .T»^ 

c» /fuita.— To get at an aqueduct, ^(rfiioh was to bd xepiured* 
*at Ahmedmygur in 1891, it was\ieoessary to out to the depth . 
of fifteen or lyrenty feet, throqgh alaMt of sandstone which eo* 
vered it The ston^ which ia'a calcareous tufa, is called by tho 
natives Morrum, and the name is adiq>ted by Europeans. It is 
found near the surface ; of great thickness, in most parts of the 
Deccan ; and in many places ’presents itself naked and barren. 
On digging for the aqu^u<!t above mentimied, at the d^h of 
eight or ten feet, there were found lying across its course 8eive> 
ral human skeletons completely imbedded in the morrum, or 
rather surrounded by it { for there remained the hdUow space 
that had been oocu^Med by the corpse, and above, below, find 
round it, the morrum appdund as solid as if it had never befbre 
l)een cut iota Now, as 'fie know diat the ^aqueduct, Over 
which the skeletons were found, was only built abrat 800 years 
ago ; that the ground over it had subsequently been a cemetry, 
(hat morrum, though ever so much broken, will, by the influence 
of water, unite again, and become compact# and dikt it is neoes* 
eaty, when the earth on the su^^acc is thin, as al Poonab, to dig 
the grave into the morrum, we can account for tliose skcletoUs 
being so imbedded ; but had we found them without a know-* 
ledge of such circumstances, we might have been led to consider 
them as remains of an earlier period, and to have been deposi- 
ted there by other means.— Cq^ain SHrUng. 

19. H§ana Cave* in Dceoftsliirr.— Professor Buckland has 
lately examined two caves in Devotidiire, in both of which he 
found, in at bed of mud beneath a crust of calc-sinter, gnawed 
fragments and splinters of bones, with teeth of hyaoias and 
bears. There were ifo entire hones csccept thh solid ones of tho 
toes, heels, &c., asst Kirkdqjo, which were too hard for the teeth 
of the hyaena. They appear amply to turn been dens, but less 
abundantly inhabited than that at EiikduSl^ In the same cave, 
Professor Buckland found one toeth of the rhinoceros, and two 
or three only of the horsa * 

13. Senuuna ^ Hhe Fosaii KUfhant found in 
Tusks of the fossil Elqihant '^ere last month found in did al- 
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lavial strata, at wat^r oF Carmel. lElNi details ei thia int&> 
^scovery vriU be ittoRted ui next ntimbtr of Jonmal. 

’ \ * • * ‘ 

' ^ AttiHadnn.ObY'. 

^ 14 Ptequtnt^ of GtMref, ^ipeclaUt/ in Wotnent in ifte river 
dktriri of ^ ParaS6a.~^Atnon^ the inhabltantttof this place, 
ita the tiver district of the Paraiba, we oibsenred an endeniie 
aW^i^ of the glands of the neck, in such a high degree as 
is perha|m nowhere to be foinid in Europe. Frequently the 
whole neck is ooseved vdth the great swclSpg, wliith ^ves a hor- 
rid appearance to these people, who arc for the most pa^ mulat- 
toes, and hove, independent of this, no very agreeable features. 
But, in this country, they seem to regard this swelling rather 
SB g pardciilar beauty than as a deformity t for wef>f^en saw the 
wennen adorn this enormous goitre with gold or silver Ornaments, 
and, as it were, displaying it, whil^ they sat before their house- 
dooriwitfa a tohacco-|Hpe in their hand, or a reel to wind cotton. 
We have annexed a drawing of one of these women in her na> 
ticmal costume. Negroes, mulattoes, descendents of nthites and 
Indians (Mamehtcoe), which form the greater part of its popula- 
rion, are perulisrly subject to this disorder ( among the whiter 
the women have it mme commonly than the men. The causes of 
this deformity seem to be quite the same here as in other countries. 
For it dors not occur in Ae high, cdlder, and mry mOuntiunous 
districts, but in the low valley of the raraiba, whidi is often 
covered frith thick: fogs. The reason of this is, that the direc- 
rion of the two duuns of moui^ns fWnn south to north, docs 
not allow a firee*issue to the exhahiriims and vapours : the same 
mists which, during the day, rise fropi the river and the nrig^- 
houring marrites, which are partly covered Wh thidt woods, 
fall ag«n into thn valleys at m^^tt ; (he warmth b at the same 
time conridernble, and the water of the river, whidi is often vmy 
muddy, impun^ and lukewann, must supply the place of spring- 
watee. T%dr hahits^fbus, too,tn;eundeaDiy, damp, and windy. 
The taw dour af*m4iae^ which is here more frequently used 
|dtau thot^nf mMaqjliocca, and u, though more nourishing, more 
^ffieidt of digestion, and eating modi pork, m&y likewise oon- 
tifbihe to the deveikq[imcnt of tins disease. iVrluips excess in 
sexudA rnijnyments may be considered as one cause of the goitn , 
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tt it is at'Rio of tbe aofoooete aod hydrocele. It is tnae* do 
not hioe see the melancholy sppeanaoes of idiocy trhmh af;^ to 
frajuently oomUned in Europe eiideniically vi4i goitre} 

yet the lode of the persons who have the disorder in & high de«, 
'gfMf is not merely drowsiness and want cd eneigy, but even, 
stupidity, in t|ie striot sense <oi(^tfae ehprcssioii. It js custptnaiy 
to apply, at the oommaioemeDt the disease, poultices of wann 
gourds, the patiept ^ the same time drinking water, whic^j^ 
stood for aevend days upon the pounded mass of large nat-ffluf. 
The ounponent parts of the aptJiills, which are from dve to ux 
feet high, in the constructioh of which the insect mkkes use of a 
peculiar animal slime as a cement, certainly seem of 

counteracting the causes whidh produce the goitre. Ferhapai 
too, the arid of ants may have a benegrial influence on die re. 
laved nerves of the patient, as well as on the debility of the 
lymphatic system. I^e n£gnics here, as in Africa, ipo^ much 
use of .murila^uptts substances : they use, for ii^tance, gum tai. 
He against tbe'gcntre with gcxid 8nccesf;|a mode of treatwaaat 
whicdi seems to^point at die ori^n of this disease as prooeedililg 
from ^ict.-^pix and Meartiuf Travdt. 


ZOOLOGY. 

15. Acute Bheumaiiam tAeerved in ilte /ibrsc.-xjtheumatic 
oflecdons ore vciy frequent in domc^dc onimalb, and yet the* 
works on veterinary medicine contrin few examples ofthem. ! It 
is therefore Useful to collect with care all the facts of this nature, . 
in order to fix die attention upon a disfosc wliich is the causU of 
the greater numberwf those insurable cdaudicatipns, which baflle 
the skill of the physirian. Toaflods the end of August 1818,' 
a ^ndhorsc.t^ ghich li ad dll then be^ip goo^i^l^j'^ppear- 
cd less dree than usual ia the modons of his fore"lc>gs: '* T^iU 
constmiat increased jirogressivcly, and especadly in the left, fore 
leg, so that on the 37di, th^ animal c»uld with diflirulty sup- 
port himself. The appedte wag good, pulse regular, t^ 
diseased part was not sendble to the totaht|p On the folToiriiy; 
day the animal did not Ump on the Icftlc^, while he could mtli 
difficulty draw the right qnc along. The claodkation iiuwcased. 
or diministl!^, and even, disappeared, sevend times during 'ji 
month, sotnedmes attacking one limb, sometimes the other* bc- 
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fiimU||ig t» Ui« ati^maiioii af.good «nd bttA weather. At length 
^ piM tfha af dry weWher ptodiMtd bo wmihlfi lui effeot» that ax 
,.«penih»^ffaBr the atumal hhd not eiiNWienced anynexr ac^es- 

' fid. Salaum nven cm &di$titt0ttU9ud ^/innt'eadt 

e(|har.<i^With rei^pect taehe opinioii eatertatood hy ioaDy« that 
, the «alnM>n of one river <ani tw<dhrthigii^ firom those of ano- 
a stroi^ analogical 'evidence b derived fircan the ooianaon 
tmnt* the ftolario Fario* which cwfscy body koowe exUbits the 
greateft diffetenece &oin one river fio another. Even in the 
Boine lak^ tdis (qterioo will exhlhity^ at dBidhrent piaoe^^ cfauwc- 
ters so tnarhed and so very d^f^wnt, that a person ignorant of 
the great variation produced by oizauqstanoesy night fancy a 
multicude of thatioct ^ries. In Ziioeh I<angavad, lor exam- 
pLe, in Harris, at the western extreatity, among the rushes and 
erirpi, with a muddy bottom, the trouts are. moderately large, 
ana 4^kisb coloured t^neath, wi tlF white desh in genera), Far- 
^ ther on towards the east, among the small islands, where the 
bottom is rocky and pebbly, the trouts ate smaller, mciic live* 
ly, brighter jbeneatb, and with the spots more vivid, and the 
fle8liv.at least ii^Mdy, June and July, is red. Onthesoudi 
side, about; the middle, in dettp water, the trouts are large, 
^fibnmgt with few qwts, aud with a tint of yellow upon the belly, 
mi:^ with'dark grey. On the same side, near the east end of 
the loch, the trOuta hatfe more yellow beneath. On the north 
ride, in a hay nearly laodrlocked with shallow water, they are 
very small, with wlute flesh. Ip many of the small lakes in the 
nrighhourhood, and in the rivulets, Uiey nih of this 'last kind ; 
'but in one small and deepish la^e, filled with NyiUphssa alba and 
oarices, near tho western extremity of this lake, the trouts are 
very strong, tluok at the tail, with the belly deep yellow, and 
the flesh red.--<.JII\^ MdcgU/ivrajf. 

mYtjptoay. 

17. Cate qfeiSejp eoaHming daya.— A sanitary re- 

port of a Friurian ^ysieian, addressed during the month of 
^kUguM, to'the audmrities, contains what fbllowa ^At Miede- 
bat^ W Westphalia* a young woman of twenty years has slept 
7461 days. was wakened qnly with difficulty, in order to 
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toake her take fobd, 4nd hmaeduitaly eftta slept From 

(he oommenoemdht of her deep, she o(dy wdkene^ once of her 
own acoord. All the funcdbna, eren the peffodkail emeontiQii, 
ere regularly performed ; die heat add pulse presented nothing 
perticuiar. No^canse oould he distjovetad fordus extmom&uiry 
de^y , unless it might be^ hurt edikli she had previoody re- 
oeived cm the head. Two phyndusns are oheerving the ease at> 
(endvely. ^ 

18. QumOi^ qf Blood «n ^Hima/a.<~>Tfaose who have not 
considered the siil^ecty^must be surprised at the quantity of 
blodd which passes tlin>u|dk the heart of anymoderately deed 
animal, in the cmirse of twenty*four hours. In man the* 
quantity of blood existing in the body at any ^veU momSent is 
probably fkom 80 to 40 pots. Of this, an ounce and R*j)alf« or 
about three table spoonfuls are sent out at every stroke ; which 
multiplied into 75, (the ^verage rate of the pulse) giv£, 11S.5 
oum^, or seven pints in a minute ; «. e. 480 pints, or 58.5 gal> 
Ions, in an bemr; and 1860 gallons, «. e. nc^ly 84 hegdieads in 
a day. Now, if we recollect that the whale ta said to send out 
from Its heatt at each stroke 15 gtdlons, the inyig^adcm isovcr« 
whelmed with the aggregate of the l^uaqfity that ntUst pass 
through the heart of that animal in twenty-four hours. It is a 
general law, that tlic pulse of the laiger animals is slower than 
that of die wnaller ; but even if we put the pul^ipif the whale 

so low as SO in the minute, the quantity circuited through tlMj^ , 
heart, calculated at 15 gallons for ereh pulwwion, will he 488,000* 
gallons, equal to 8000 hogsj^eads in twenty-four hours. The 
consideration of* this ama'4nf quantity is however a subject of 
mere empty wonder, if not accompanied with the reflection, that, 
in Older to lupduce the aggregate amount, the heart is kept in 
cemstant motion ; and that, in fact, it is incessantly beating, as 
it is termed, or throwing out tKe blood inth tho arteries, fi»m the 
first period of our existeQc^ to the moment of our death, without 
any seiuation of fatigue, or«even wi8|^t our <x>nsciou»ncss, ex- 
cepting under cxxarional corporeal menfil agitation.— Hr JTidd. 

19. On tke Comet of Animal ATficd.*— The following are 
some < 1 ^ the conclurions obtiuned M. Despretx, during the 
course of his experimentalsinvestigations of the^reuses of aniuial • 
heat; 1. Respration is the prindpal cause of (he development 
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aS Miiull hwit; miainiUMioOy the motiQD the Uoodf th* fiicv 
tarn of vAmw {Nurte^ xaey produee the einaU wnuining porUonu 
9. Sendee the oxygem employed in the production cf cerbonie 
eeidt enothnr pertina of thie gaa^ vhich is aopetimea very con* 
sideweMe hi ptwpoction to the fitst, disappean ; it is supposed 
genewUy, that U is enqpkiyed in the epmlnistion of the hydro- 
gen of the hbod. In gmetal more osygen diseiqpean in the 
rei^raljon of yotang eniuials than in that of adults. S. Exha* 
lathm of lutregen takes plaeq in the reqfHration of those mammi- 
feraus animalSj which are camivorpus or fnigtyorous, and in the 
re^irathm of lards } the« quantity, of nitrogen exhaled being 
greatetfin&uipvannis than in earnivorous animals.— ^«n. dr 
xxVi SdO. 

90. JLbuttg tm the Onorio.— Mr Usarsy Lecturer on Anato- 
my and Sorgeiy, is about to publish an sooonnt of his c^pera- 
tions ip CfXtraedng moil^ ovorta, which have been nainendy 
eofccessfuL We hawe semi the beautinil drawings intended for 
Mr LhsanCs work. Th^ represent the [odours, surfime, and 
fimn c£ the ovada; but reiiresentatiums of internal structure 
ought elao to he given* ‘ * 

SI. ^edng iu R%der.— In experiments made with the view 
of detenmning whether or nos we och see under water, some in- 
di^uails m ain tai n ed that they could see, while others, with 
equal eonfidl&.'p, asserted, that all around them was dark. In 
explanation of (his seeming contradietioa, it may be remarked, 
diat m ebme individOUs, owing, to the delicacy of the conjunctiva 
and ladiiymal gland, the eye remaeus shut when immersed in 
cold water ; others, whose eyes remain open, and who mmntain 
that they see uoddb watmr, actually do not see the^^^imw o&- 
jeettt only the lij^t reflected from bodies hatnDg*a bri^l sur- 
fing as rilver. The pearl flsbecs of antiquity are said to hare 
used glosses of a particular luod, to.enalde tliem to see the pearl 
mussels. Instnunents for soring under water have been pro- 
posed by modem anii0i,<‘^ 

CHEMISTHY. 

SS. J^reaenee qf Tiereury in ComotQtt Boyk*., Stahl, 

* gc f^hanamasl. Kiroher, Glauber, and many other chemistB, 
ht. -inilurfiril the existence of msrcuiy in common salt. Hil 
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Bouelle, in liTTy^mblisbed the Act, Aat aea-KMitdP AnAed {^wie 
of Minalgam upbn'the walls of n ntver wnasd in ^idi it had 
boen distilled) and that the salt, which was jnmc^^oed) tmsMed 
with suipliuric add) gave rise |a a mercorial deposit in the aaek. 
of the Tctort Fifteen years after) Westriimb) making eonesii- 
tntted Sulphuric add act cpin salt c/t thcFymMmt saluworici) in 
iwesenee of the author, equally obtained a product of sitblinMx 
ticai) in which the presence of mercury as wdl as that of imn 
were detenhincd. Results of experiment) Aom which the same 
consequences as the preceditq; may be deducedk have be<n since 
announced by«Prottst and Scherer. The audi«, lastly) having 
prepared muriatic add with a mixture of salts obtained ftotn 
various salt-works in Germany, has equally collected a vdatilc 
matter containing mercury and iron. He colls the attenlion of 
chemists to these phenomena, andj in accordance with M. Pruust, 
recxnnmends diat a small ^ate of gold be 6xed to the keel of a 
^SMsaLcnd it be examine^ at the end of a Itmg voyage, if it be 
not covenxl with mercury.-— /Vq/waor Wurzer. 

SS. Ueid’t Aetuiemical £jratn»ta^ona.— The first volume of 
this work hus just been published) the ^second^and concluding 
one will appear soon, Mr Reid’s arrangement is go^,— the 
chemical details correct,— tite exporition of general prindples and 
views luminous ; and the language suited to the suUcct. ^'e 
have therefore no hesitatien in recommending ^Msintcresting 
little work to chemical and medical students. 
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Compositian an InJt timitar to China /nA*.— Take six 
parts of idnglass, which are to he dissolved in double thdr 
weight of iiuiling water ; in like manner, dissolve in two parts of 
water one part of Spanish liquorice ; ^mix jthc two liquors worm, 
and gradually incorporate with them, by means of a wuoden 
spatida, one port of the*best ivory -^lack. When this mixture 
is properly made, it is heat^ in a wa^h&^th, that the whole of 
the water may be evaporated. The requiritc form is then given 
to the paste which remeuns. The colour and goodness of this 
ink anw^ual to thos/of the true China ink. 

25. JEngrarna^on Zidb.— There has litelyJbcwn publislictl * 
by Leske, the bookseller, It Harmstadt, the first laige,work of 
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whidi thi {dates are executed iu zinc. It is idcolloetion of mo* 
noments of loebitecture^ wlnoli -4111 ooodst of uaentjr numbers. 
T)m» smck is ^ooe on sane in the same manner as oa stotke, and 
jthe expetice of engraving b thus avoided ; hendb die publisher 
has bien enabled to add the number, consisting of twelve folio 
plata^ at dve francs upon commoUfipapa*. In an wsonomical 
pednt of vbw, this method, therefore, deserves to be recommend- 
ed. We sae 1^ die German jounuds, that M. Eberhard, au- 
thor of the ooUeetion in question, has recOndy published a 
pamphlet upon foe use of zinc, with the vieiS of teplariiig oop- 
perplates and l^ograpbic Stones, for engraving and deign- 
ing; 8vo. with 10 plates, Darmstadt 1824. 

86. Ohaerva^on regarding the Alcanna of tius Orientuh, or 

Egjfptiem >M. Vlrey having reedved some of the pow- 

der oA hennii, sent to him frotn Egypt, b induced to publbli 
some remarks upon the cmplo 3 rment of ^his cosineuc and tinctorial 
vegetable, foe use of which is extremely ancient in all thej 2 (*'*«e»* 
trice of the cast, for dyeing foe fingers and nails, and sometimes 
the feet, of women. Thb practice has been so extended over 
foe globe, with foe conquests and rel^on of the Aralnans, that 
it is fouhd to exist at the present day from Damietta to Macaa 
It b used for dyeing skins and mmoquins of a reddish-yellow 
Messrs Berthollet and Descotils have not found any tannin in it, 
although it'^.r^cipitatcB sulphate of iron blade, which indicates 
Jthe prince ofypillic add. The acids diminish its reddish-ycl- 
'Ibw'culimr, foe otfcdies deepen it. According to the above-men- 
tioned chemists, wool may be dbd<.with tj^e bennd of a good 
yellowish red or brown colour. „ An orange-red colour* is also 
extracted by alcohol. According to Rqssel and Forskal, it is 
suflid^nt to apply to the skin foe leaves of the henne, Ifeaten to 
a paste, and rub it with foe hands when it is wished to colour 
it. Old women tinge tbdr hmr brown in the same manner, 
and some old men of the lower sort tbe beard also, when it has 
grown white. When it wished to render this colour mom 
brown, the juice of green nuts is added. 

87. ifeAvoe OU of Laurel used in Spasiish Gqyatui.— The 
inhabitant of StMUibh Guyana extract, under the name tfAscfffe 

- de Saas^fOSi a^ cnl from a species of tree Of>4.he natural family 
of Laurels. - This tree aliounds in Um forests of Parimia, and on 
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the Uinks (^*theK)riooko. The oatliral obtaiiied itom it is 
similar to other^volatilu uila obUuned by chemical plocesses, aud 
although rectifijid it is heavier than alcohol. It roinains trans- 
parent, it*! tasteas warm and pungent, its smdl artNanatic. It is 
very inflammable, and burns mtii^y. Adds aja/S. alkaKes have 
little actiiqp upon it. It Insoluble in alcohol and ether, an^ dis> 
solves camphor, caoutchouc* wax, reinn, &c. It is empktjrcd 
externally as a discutient, and internally as a ^aphoretic, ^u- 
retic, and resolvent. The Indians r^ard it as an infallible re* 
medy against rlicuraatisnia and pmns of the kidiwys. The decoc- 
tion mf the root of the -tree^is also employed the same pur- 
pose.— Jb»ra> de Pharm. Na xi. p. 547, » 

28. ChuMi 'a Pigment used the Indians cf ike Orintdeo to 
stain die Skin mL— The native Americans on the banks^of the 
Orinoko, use two spectra of dye toe the purpose of stiuning the 
skin red. One of these ^ the product of the Biaia Or^Uana ; 
tt. ''t^her is the extract of the leaves of Bignonia Chica^ which 
is cut into round cakes five or six inches in diameter, and two 
or thrra in thickness, and dried. Experiments have been made 
upon this substance, from which st appears, that the chiea baa 
some pecuUar properties, by which it is distinguished froln other 
vegetable principles ; and thaug^ It approaches in nature to the 
resins, it difltbrs from them in Ixung infusible by hei^ without 
dccompoution ; it not being se^rablo by water fmryits sdlution 
in alcohol and sulphuric acid, and in bring reacH^ soluble in am- 
monia, wliicli does not touch the irijp rcuns. 'The chln^ n OeT' 
gun to be used for dyring cotton, .to whidi it glves'on orange- 
red.—^. B, Bouasmgat/^. " , 

29*, BrawrCs Pneufiiatic The prindple of* this en- 

gine appear/to be nothing more nor less than a very sudden 
expanaon and condensation, not of the ga^ used in the (^ra- 
tion, but of the small quantity of water formed from the com- 
bustion of the hydrogen 4ith the oxygen oi the atmospheric air, 
admitted into the cylinder at every st^ke^^f the engine. When 
the union of these two gases takes place at a very high tempo- 
raturc, as is the case in Mr Brown's model, exhibited in Frint- 
ing-hoii40 Square, Loddon, the Viater genemted is instaptly con- 
verted into steam tiCa. high*degrec of claetif ty»l^lmg the capa- 
city of the ty Under with an plastic fluid capable ofmstantancous 
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ootideiiajlKion*by culd« Tfan suddto expaitaion'of t1u'*4teani 
peoAvteeA fr^mt tlw unillm of the two gsses, oxpe|ii fronr the <7iin- 
der « gwtt jjeoportmn of the gaaeoye fluide, ibeapeble of coit> 
densation t aod, in fact, operates so mudi like the steam in a 
cmmnon engine, that Brown's diwovety may still with propriety 
be chitted a ateani^gine,*— with thiatidifferenicey that,^tho elastic 
and oondenrible fluid is generated at a high tetnperature^ from 
materials admitted into die cylinder itself. The extent of power, 
or the vacuum produced, must depend upon the temperature at 
wluckdmcesnbystion takes placet a slow oombustion ptoduciqg 
steam of a lowf degree of eiaatirityv wl^ a rapid union of the 
gases will highly ckpand the steam, and efibct an extent of vih 
cuup whoa ooadenaed, corresponding to ttle degree of its pre- 
vious ^acpoosion.~£dindurg4 Timet, 

80. Xooohiaotioa eteamrcarrSc^.^'W^ understand, that two 
engine^ of this n^hbourhood, (Messrs Buntals aqd Wilt,) 
have recently udeev out a patent for a looomwdve or stecyg^i^r- 
riage, conndered’by the patentees to be adapted as well to com- 
mon roads a| rmlwaya The whole wright of a coach, with nia- 
chiuery, water and coni, will not be above a ton heavier than 
the pi^nt stage-coaches, while the power may be readily va- 
ried from two to ten horses, ^'acco|iding to the inequality of tlie 
road. The speed at present contemplated, is twelve miles per 
hour ; aujSf^the inventors, (whd are represented to us as ingc- 
nious'iltud expl^cuced practical engineers), have not, like many 
"bhlev'pni^ectorsSBCi^hc present day, deceived themselves, our 
next number may have to record .nn important application of 
steam power. ‘ ^ ’ ' 


Amt, ^ Patenta granted in Scotland from 8d 

December 1884 iti m March 1885. 

70. To Roaxat BowMAWof Aberdeen, Sootiand, chaiiweoble- 
maker, frir « an improved apparatus for stopping, relearing, and 
emulating chain and othw cables of vessris, which he denomi- 
nates Elastic Stoppers." Sealed at Edinburgh 16tb pteoember 
1884. 
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71-^To PmiKKtJEAN Baptiste Victoe Gt>swT o|f Clerks 
enwell Green, ccuiuty of Middlesex, merchant, for ‘^oertaiu 
provements in tlm construction of looms or machinery for weav- 
ing various sortia of cloths or fabrics.^ Sealed af Edinburgh 
30th December fS&4f» ^ 

7^ To loma Potter Smidley, rear Manchester, County 
Palatine oi^Lancf^ter, spinner and manufacturer, for certain 
improvements in looms, to bo impelled by mechanical power, for 
weaving various kinds of figured fabrics, whether of silk, cotton, 
flax, wool, or otlier*matcrial8 or mixtures of the same, part of 
which improvements are applicable to hand-lcx^s.'* Seated at 
‘Edinburgh 30th December 18S4. 

1. To David Gordon of Ba^nghall Street, London, Esq., 
for certain improvements in the construction of portable gas- 
lamps, and which improvements are applicable to other afipara- 
tus for facilitating the use^f compressed gas/' Sealed at Edin- 
ht Jst January 1835. t 

3. T<i Walter Forman, Esq. of Bath, colinty of Somerset, 
Commander in the Royal Navy, for certain improvements in 
the construction of steam-engines." Scaled at Edinburgh 17lli 
January 1835. * " 

3. To Thomas Woi.RicfrSTANSFELD of Leeds, county of 

York, merchant, for improvements in looms, and the pnv 
paraboii of warps for the same." Sealed at Elttlfmirali 17th 
January 1826. • 

4. To William Shelton BdIsn^tt of New Jjag^a Street, 
in the, city of London, meschant, for certain improvements 
in ships' tackle." Sealed at lidinburgh 1st February 1825. 

5. To Davio Gordon of Basinghall Street, London, Esq., 
for certain improvements in the construction of carriages or 
other machines, to lie moved by mechanical powers." Sealed at 
Edinburg*h 9tli February 1835. 

M WH. ^ 

6. To Lieutenant WitLMx Hopkins Hili., Boyol Artil- 
lery, of Woolwipb, county of Kent, for ‘''certain improvements 
in the machinery of propelling vessels.” Sealed at «huigli 
10th Fd^uaiy 18S5. 

7. ICjohn Phju'Ps of l^pper Tliames Street^ LondiAi, paper- , 
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inakiera^dCiuti6TOFHBii. Phipps of the pai 7 ^h Biver, -ounty 
of Bent, ]ta.ppr>niaker, for an improvcmen^or iniprorements 
in machinery for making paper.'’ Sealed at Bdinburgh l4th 
February lS35. 

8. To Stbphuk Wn.soN of Streatliam, the county of 
Surrey, Bsq., who, in consequence^ communications made to 
him bjr a formgncr rending abroad, is in possessioi^, of a new 
manufacture of stuffs with transparent anil coloured figures, 
which he calls Diophane Stuffs." Sealed at Bdinburgh 31:4 
Februaty 183& ^ ^ 

9- To JAHin SuBHEr of Battetsea^ ijNibty of Surry, iltiiller, 
for ** a new method of applying heat for tmSb production of steam, 
and fisr various oth<^ pujposes, wliereLy the cxpcncc of fuel 
will 4o lessened." Sealed at Edinburgh 23d February 1835. 

10. To Bichabji Badhali., the younger, of Leek, county of 
Stafford, silk-manufacturer, for ** cptain improvementh in the 
wining, doublings spinning, throwing or twisting of 

cotton, or any other fibrous substances." Scaled at Edinburgh 
5th Match 1835. 

11. To Tuoaas Mastebhah of the Dolpinn Brewery, SB. 
Broad Street, Btficliffi;, county of Middlesex, common brewer, 
for ** an apparatus for bottling <fine, beer, or other liquids 
wKh iut^^s^ economy and di^tch." Sealed at Edinburgh 
7th Marc^«36. 

Jodsj^MASTEiiMAH of 68. Old Broad Street, Lou- 
don, gelnl^man, for ** an knproved method of corking bottles." 
Sealed at Edinburgh 7th March l'<)35. 
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